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Let's get him there first! 


A complete line of .se7x7j/ ua’, 
“Spaceweight” fasteners is available 
now for aerospace vehicles, 


electronics, engines. 


COC) ON BLS 


KAYNAR MFG. CO., INC..—KAYLOCK DIVISION A See) SELF-LOCKING NUTS «& 
World's largest and oldest manufacturer of lightweight, all-metal, self-locking nuts. Home office and plant: Box 2001, 
Terminal Annex, Los Angeles 54, California. Branch offices, warehouses and representatives in Wichita, Kansas, New 
York, N Y., Atlanta, Georgia. Canadian Distributor: Abercorn Aero, Ltd., ‘Montreal, Quebec. ‘ <) 








FOR COMPETITIVE REASONS, reappraise your projects 
with an eye to “trimming off the fat.’ Send today 
for Kaynar’s new full-line brochure of 160,000 psi. 
self-Jocking nuts. 


&, 
H14 6-point Hex Nut MF1400 Miniature 
: Floating Anchor Nut 


K2400 1-Lug Anchor Nut MK1400 Miniature 


2-Lug Anchor Nut 


F2400 1-Lug Floating F5400 2-Lug Floating 
Anchor Nut Anchor Nut 


vk, 


K1400 2-Lug Anchor Nut MK4400 } Miniature 
Short Lug Anchor Nut 


61400 Narrow Gang Channel K3400 Corner Anchor Nut 


& 


MK2400 Miniature MK3400 Miniature 
I-Lug Anchor Nut Corner Anchor Nut 
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RG1231 Radius Gang Channel H23 12-Point High 
Tensile Nut 


H20 12-Point High H24 12-Point High 
Tensile Nut Tensile Nut 


TENSILE STRENGTH 
H10 meets requirements of 
MIL-N-25027, AN-N-5 and 
AN-N-10 (NAS679) (AN363, 
364, 365) (MS21041) for 
use on 125,000psi. bolts 
and screws. 


H10 6-point Hex Nut 


SERVICE TENSILE 
TEMP. STRENGTH MATERIAL 


550°F. 160,000psi.| Carbon Steel 


MF1400 ‘ 160,000psi. | Carbon Steel 


160,000psi. | Carbon Steel 
550°F. | 160,000psi.| Carbon Steel 


~ F2400 550°F. 160, 000psi. | Carbon Steel 


wtike 4 aeoniosensleel 
~ F5400 550°F. 160, 000psi | Carbon Steel 


K1400 _ 550°F. | 160,000psi.| Carbon Steel 


MK4400 "160, 000psi _ Carbon Steel 


Nuts Carb. Stl. 
G1400 250°F. 160,000psi Channel-Alum. 
| Alloy 


Ee 
160,000psi.| Carbon Steel 


) ; 160,000psi. | Carbon Steel 
BB. ciaacasll Moons 
MK3400 | 550°F. 160,000psi. | Carbon Steel 


Nuts-A286 
CRES. 

RG1231 | 1,200°F. 160,000psi Channel-321 
| CRES. 


~180,000psi.| Alloy Steel 
180, _180,000psi Alloy Steel 
"220,00 psi.| J Alloy Steel 
125,000psi. | Carbon Steel 


All configurations shown are available in 
A286 Stainless Steel for high temperature applications. 


_ SS — Sl _— w a i ee Sl 4 - + _- Baw. Sent | ee 


NOW IT’S 
“FABRICATE-THEM-YOURSELF™ 


NOW AVAILABLE IN STANDARD FLAT PANELS 


Now electronic boxes, mounting panels, mobile _‘Fabricate-It-Yourself instructions prepared by 
equipment shelters and primary aircraft structures | Goodyear Aircraft—a pioneer builder of rigid, 
—including bulkheads, decks, doors and racks— _ lightweight structures. Goodyear Aircraft Corpo- 
can be fashioned from lightweight structural sand- _ ration, Dept. 916AD, Akron 15, Ohio. 

wich panels in your shop with ordinary shop 

equipment! 


‘ ‘ /AILABLE TOO IN Semi-5 
For Goodyear Aircraft Corporation now makes end re . rte: Soangard Panels 
which offer a er selection of face materials 


available for immediate delivery its BoNDOLITE— and over-all kness; IN New “Type-Z” 
in standard flat panels of popular sizes (3’ x 10’ Panels for weight-savings of 50% over solid 
and 4’ x 10’) in a variety of cores and gauges, all rx nal be ar or bolted just like 
meeting rigid military specifications. WRITE : oe 

FOR the complete list, specifications, and easy 


STRUCTURAL PANELS BY 


GOOD; YEAR AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona 


Bondolite-T. M. Goodyear Aircraft Corporation, Akron 15, Ohio 
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REQUIRED . Alightweight, low-loss, radiation-free cable with electrical 
* uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


src Foam flex’ Coaxial Cable 


A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 


With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 


1. Twice the efficiency of solid dielectric (RG-8*/,;) type of cable now in 
general use. 


2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 


Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 


Greater efficiency and improved system performance without the use of 
additional electronic components. 


5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 


6. Lighter and smaller than many cables now installed in aircraft. 


Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N.Y. 





AVIATION CALENDAR 





Dec. 16—Army Aviation Contract Services 
Symposium, Mayflower Hotel, Washing- 
ton, D. C. Sponsor: Aeronautical Train- 
ing Society. 

Dec. 17—23rd Wright Brothers Lecture, 
Natural History Bldg., Smithsonian Insti- 
tution, Washington, D. C. Dr. Alexander 
H. Flax, chief Air Force scientist, will 
speak on “High Temperatures in Hyper- 
sonic Flow—Physical Principles and Ex- 
perimental Techniques.” Dr. Flax will 
repeat his lecture on Dec. 18 before the 
IAS Cleveland Section, on Dec. 21 be- 
fore the IAS Los Angeles Section, and 
Dec. 22 before the IAS Texas Section. 

Dec. 26-30—Sixth King Orange Interna- 
tional Model Plane Meet, Miami, Fla. 

Dec. 26-31—Annual Meeting, American 
Assn. for the Advancement of Science, 
Morrison Hotel, Chicago, Ill. 

Jan. 11-13—Sixth National Symposium on 
Reliability and Quality Control in Elec- 
tronics, Statler-Hilton Hotel, Washing- 
ton, D. C. 

Jan. 12-16—16th Annual Technical Confer- 
ence, Society of Plastics Engineers, Con- 
rad Hilton Hotel, Chicago, Il. 

Jan. 18-21—Sixth Annual Meeting American 
Astronautical Meeting, Statler-Hilton Ho- 
tel, New York, N. Y 

Jan. 25-28—28th Annual Meeting, Institute 
of the Aeronautical Sciences, Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 26. 

Jan. 28-29—Solid Propellants Conference, 
American Rocket Society, Princeton Uni- 
versity, Princeton, N. J. 

Feb. 1-4—Winter Conference & Exhibit, 
Instrument Society of America, Rice Ho- 
i i Sam Houston Coliseum, Houston, 


has Be Sixth Annual Midwest W elding 
Conference, Illinois Tech Chemistry 
Bldg., Chicago, Il]. Sponsors: Armour 


Research Foundation of Illinois Institute 


(Continued on page 6) 
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Published weekly with an additional issue in December by 
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BUILD ON... 


ae 


AVIONIC 
COOLING 


Eastern cooling packs for electronic subsys- 
tems extend operating ranges to altitudes 
where air cooling becomes ineffective. ‘Black 
box’ designs can be more compact—reliable 
even at five times the speed of sound, 


These liquid cooling systems are completely 
self-contained—provide such components as 
pumps, heat exchangers, air impellers, reser- 

ir, coolant flow and temperature inter- 
locks and similar parts. 


Cooling capacities of existing systems 
range from 1,000 to 22,000 watts dissi- 
pation rates. Eastern cooling packs take 
ambient temperatures from —55°C to 
+55°C in stride, and perform to altitudes 
of 60,000 ft. 


Extensive experience in missile applica- 
tions has enabled Eastern to develop sys- 
tems unusually compact and light as well 
as highly reliable. At the same time, 
Eastern is able to provide at minimum 
cost equipment engineered to a specific 
need by using missile-proved components 
designed to your system configuration. 


Turn to Eastern for space-, weight-, 
and cost-saving solutions to your hottest 
cooling problem. Write for New 
BULLETIN 360. 


liquid cooling un nits for 50 to 50,000 watts lssipation 


EASTERN 
INDUSTRIES 
INCORPORATED 


100 SKIFF STREET 
HAMDEN 14, CONN. 





Here is a man you should know 


he's a DELAVAN FUEL INJECTOR SPECIALIST 


James R. Brucker specializes in injection devices using flow controls. He’s a 
Senior Project Engineer with Delavan. And during his six years of developmental 
experience, his products have become bill-of-material items on some of the 


world’s most advanced jet engines for aircraft and missiles. 


It’s specialized engineering talent like Jim Brucker’s that has made Delavan first 
choice for fuel injection problem solving. If fluid metering and atomization are 
part of your product, take advantage of Delavan’s specialized experience and 
proven ability to deliver aircraft quality. Send specifications to the address below 


for obligation-free recommendations. 


DELAVAN 
Mh anufactld ung Company 


WORLD'S LARGEST MANUFACTURER OF NOZZLES « WEST DES MOINES « IOWA 


AVIATION CALENDAR 














(Continued from page 5) 


of Technology; Chicago Section, Ameri- 
can Welding Society. 

Feb. 3-5—1960 Winter Convention on Mili- 
tary Electronics, Institute of Radio Engi- 
neers, Biltmore Hotel, Los Angeles. 

Feb. 10-12—Seventh Annual Solid-State Cir- 
cuits Conference, Philadelphia, Pa. Spon- 
sors: Institute of Radio Engineers; Ameri- 
can Institute of Electrical Engineers; Uni- 
versity of Pennsylvania. 

Feb. 16-18—First National Symposium on 
Nondestructive Testing of Aircraft and 
Missile Components, Hilton Hotel, San 
Antonio, ‘Tex. Sponsors: Southwest Sec- 
tion, Society for Nondestructive Testing; 
Southwest Research Institute. 

Mar. 10-11—National Flight Propulsion 
Meeting (classified), Institute of the 
Aeronautical Sciences, Cleveland, Ohio. 

Mar. 23-25—Symposium on Optical Spectro- 
metric Measurement of High Tempera- 
tures, University of Chicago, Chicago, 
Ill. Sponsors: University of Chicago’s Ap- 
plied Science Laboratories; Jarrell-Ash 
Co.; National Science Foundation. 

Apr. 6-8—Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society’s Structures and Materials Com- 
mittee. 

Apr. 6-8—1960 National Meeting “Hyper- 
Environments—Space Frontier,” Institute 
of Environmental Sciences, Biltmore Ho- 
tel, Los Angeles, Calif. 

Apr. 19-21—International Symposium on Ac- 
tive Networks and Feedback Systems, 
Engineering Societies Bldg., New York, 
N. Y. Sponsors: Polytechnic Institute of 
Brooklyn; Department of Defense Re- 
search Agencies; Institute of Radio Engi 
neers. 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Aeronautical Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors: National 
Aeronautics and Space Administration; 
the Rand Corp. 

Apr. 21-22—Southwest Metals & Minerals 
Conference “‘Metals and Materials for the 
Space Age,” American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, Ambassador Hotel, Los Angeles. 

Apr. 25-29—4lst Annual Convention and 
Exposition, American Welding Society, 
Biltmore Hotel and Great Western Ex- 
hibit Center, Los Angeles, Calif. 

Apr. 27-28—National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio. 

May 9-11—1960 Symposium of the Insti- 
tute of Radio Engineers’ Professional 
Group on Microwave Theory and ‘Tech- 
niques, Hotel del Coronado, San Diego, 
Calif. 

May 9-13—Second Southwestern Metal Con- 
gress and Exposition, American Society 
for Metals, Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex. 

May 10-12—1960 Electronic Components 
Conference, Willard Hotel, Washington, 
D. C. Sponsors: Institute of Radio Engi- 
neers’ Professional Group on Component 
Parts; American Institute of Electrical 
Engineers; Electronic Industries Assn.; 
Western Electronic Manufacturers Assn. 
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NOW! A Complete New rman (Catalog 
of Aircraft/Missile Tube Joint Products 


CONOSEAL TUBE JOINT 


Here is complete design information for aircraft and 
missile engineers working with tubing and duct joints. 
This new 40-page Marman Catalog No. 800 contains 
helpful design data plus full product information on 
these Marman products: 

CONOSEAL Tube Joints for all fluid systems, includ- 
ing liquid metal, requiring a perfect seal under 
extremes of pressure and temperature. 

CONOSEAL Pipe Joints for heavy-duty fluid systems 
on aircraft, missile and nuclear systems. 


s=7\eroqui p 


J-11 and LJ-11 Joints for positive seal of gaseous 
and liquid systems over a wide range of temperatures 
and pressures. 

J-13 Joints for hot gas and air systems requiring a 
dependable seal. , 

V-Band Couplings and flanges in a wide range of 
sizes and styles for any fastening and joining 
application. 

Order your copy today! Just fill in and mail the 
coupon below for quick service. 

CONOSEAL is an Aeroquip Trademark 


MARMAN DIVISION 


11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 
IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
Marman Products are Covered by U.S. and Foreign Patents and Other Patents Pendin 


Marman Division, Aeroquip Corporation 
11214 W. Exposition Bivd., Los Angeles 64, Calif. 


Please send me the new Marman catalog. 
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How to remotely synchronize valves in a temperature range of —-100° to 1200°. Or... 


...how to reduce weight of a 
remote control system by 54%- 
60%, space by 90%. Or, run 
controls in pressurized areas 
without affecting conditions. 
Or, get precision response never 
possibie before... with a system 
that is 95% efficient in a 90° bend. 


TELEFLEX SYSTEMS offer unequaled design flexibility because they 
are the only systems to offer all three types of mechanical motion... 


The “how” is with TELEFLEX® ...the 
‘why”’ is the exclusive TELEFLEX helix wire 
cable design. No remote control cable 
anywhere gives such high sensitivity and 
response such a reduction in weight 
and backlash... 
with straight line, angular and unlimited 


such design freedom 


rotary motion! 


‘nan 


straight line 


wes 


angular 


C 


unlimited rotary 








The technical advances made possible with 
TELEFLEX cable mean that TELEFLEX engi- 
neers have gone further and can offer 
more in the development of complete 
mechanical control systems for any pur- 
pose. Write today .. . for catalog, or help 
on your specific problem. TELEFLEX Incor- 
porated, North Wales, Pennsylvania. 


TELEFLEX 


in ¢ Oo 8? 2 8:A:.4-4O 





On turbines...in compressors... 
in hydraulic units — and in a host of 
other vital locations — the bearings 
must deliver at critical moments. 


A high proportion of them are 
solid cylindrical roller bearings . . . 
very simply because they do a bet- 
ter job over a longer period in less 
space. 
% od Rake Just how a Rollway Air-Rol Bear- 


ing will fit in critical applications is 


DEPEND or explained in the new Air-Rol Data 


Book. It contains new and vital 
criteria for bearing selection. A let- 


2 
ter on company stationery will 
bring it to any qualified person by 
return mail. Rollway Bearing Com- 

e any, Syracuse, N. Y, 
eam ‘n7- R of ala 


COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 


ENGINEERING OFFICES: Syracuse @ Boston @ Chicago @ Detroit » Toronto @ Pittsburgh « Cleveland @ Seattle © Houston @ Philadelphia @ LosAngeles @ SanFrancisco 
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HIGH CAPACITY—With an 8-ton payload, Sikorsky’s new S-64 
turbine-powered crane, will carry three tons more than the 
experimental S-60. It is the first in a new family of 
Sikorsky turbocranes designed to carry up to 40 tons. 


TOP VERSATILITY—In restricted areas where even a helicopter 
cannot land, the S-64 is designed to raise and lower loads 
on a hoist, as above. Where landings are possible, cargo 
can be attached by cable to four hard points on the fuse- 
lage. The S-64 is designed to straddle bulky loads nine 

~ k S 64 feet high and almost 20 feet wide. A variety of passenger 

ikors y ¥ and cargo pods, bins and platforms, plus almost vibration- 

free suspension will make the S-64 a Universal Transport 

_ new 8-ton Vehicle of unprecedented versatility and usefuiness for 
military or commercial service. 

payload PROVED DEPENDABILITY-—Sikorsky’s program of step-by-step pro- 

A gression with thoroughly proved designs and components 

turbine-powered will assure users utmost dependability. Vital rotor as- 

semblies, gearing, controls, and other dynamic com- 

ponents for the S-64 have been proved by years of service 


flying crane in Marine Corps and Army S-56-type helicopters. The 


crane concept has been tested and demonstrated for 
many months in the S-60. 


FIRST FLIGHT—The first S-64 is programmed for flight in the 
fall of 1960. 


SIKORSKY AIRCRAFT, Stratford, Connecticut 


A division of United Aircraft Corporation 
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Three system test stand console designed by Western Gear for field servicing of Convair F-106 Vari-Duct Drive unit. Fourteen 
individual performance tests guarantee reliability. High pressure hydraulic test at 4500 psi, low pressure at 300 psi, pneumatic 
emergency test at 2500 psi. Features built-in include safety precautions to prevent unit damage during test and calibration. 
Performs static, operational, load, stall and running tests, includes counter and recorder. Stainless steel piping throughout. 


True craftsmanship shown in this 
sturdy yet simplified design of a 
complicated test console, designed, 
developed and built by Western Gear. 


Reliability is assured... 


WITH GSE EQUIPMENT BY WESTERN GEAR! 


The Achilles Heel of all aviation equipment is reliability. At Western Gear, we have identified 
our product contributions with the slogan, ‘‘The Difference is Reliability.'’ Western Gear 
produces test stands and consoles that are designed with capabilities to quickly and efficiently 
check out wide varieties of both airborne and ground equipment. The console illustrated 

is indicative of Western Gear design and productivity; it was specifically designed 

to completely, quickly and accurately check out the Vari-Duct Drive used on the Convair F-106. 
In this instance, the drive is also our product. No matter what your test requirements 

may be, Western Gear can make an outstanding contribution to the effective solution of 


your problem. Write, wire or telephone now to: oe ete, 
VV ¥é nce * “the difference is reliability” 
5931 744 ey? 


WESTERN GEAR CORPORATION - PRECISION PRODUCTS DIVISION « P.0.BOX 192 « LYNWOOD, CALIF.+ NEvada 6-0911 








An outstanding proposal : in 1903, dawn of the air age, Professor 
Samuel P. Langley, then Secretary of the Smithsonian Institution, 
dreamed of this triumphant scene, and with good reason. 
Models of his ** aerodrome ”’ had successfully flown over the 
Potomac. Langley was the first of the pioneers with lightweight 
power at his disposal — a 54 h.p. engine turned two pusher 
propellers. Two attempts were made to fly the full-scale 
machine from the anchored houseboat, in October and again in 
December 8, 1903. Each time it plunged into the river. An 
official report cited the launching catapult as cause of the 


ROJOL 


The world’s most experienced manufacturers of turbo- 
propellers — over 6,000,000 hours of flying time. 


\ 4 
- 


Full-scale “aerodrome” design of Prof. Samuel P. Langley, 1903 


failures. Nine days later the Wright brothers flew . Today, 
near the banks of the Potomac, Rotol, the world’s most 
experienced manufacturer of turbo-propellers, maintains its 
American subsidiary, Rotol Incorporated, for after sales service 
on turbo-props in North and Central American and Caribbean 
service. Over 100 airline and aircraft operators throughout 
the world attest to the reliability of Rotol turbo-props, standard 
equipment on the Vickers Viscount, Fairchild F-27, Grumman 
Gulfstream, and Fairey Rotodyne. 


Rotol Incorporated after-sales service throughout the United 


States provides immediate spare parts delivery, 
service on propeller operations and applications. 


technical 


For information on Rotol products and after-sales service, call Rotol Incorporated, 
409 Jefferson Davis Highway, Arlington 2, Virginia. Phone OTis 4-6290 
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NOW! 


design with 
large diameter 


Teflon* hose 
that 
bends like this! 


tibeFlex 


titeflex inc. springfield MASS. paciric owision + santa MONICA + CALIFORNIA 


If you design fluid handling, 

transfer, or hydraulic equipment, 

you already know Teflon hose. 

Wonderful! Except, up to this time 

larger diameters were not really 

flexible. But nou: look! 

SPRINGFIELD “400”°* WITH FINGER FLEXIBILITY 

ONLY TITEFLEX HAS IT! 

@ Minimum berd radius: only 31% times 

the hose diameter! Thanks to the exclusive 
TITEFLEX process. 

® Teflon innercore with all its properties. It’s 
tough, lightweight, inert, resistant to corrosion 
and temperature extremes. Flex life is 

almost endless. 


 — 


® Available now up to 2” in diameter, lengths to 
25 feet (soon to 50!). 

® Fittings prove failure-proof—right up to burst 
pressure of hose! 

@ In many cases, a shorter Springfield “400” hose 
can replace extruded hose at big savings. 
Springfield “400” has already made exciting news 
in scores of applications—new uses crop up 

every day. How about your field? Our 

bulletin will set design ideas clicking. 

Get a copy by dropping 

us a line direct. 





Do these Springfield “400” applications 
suggest anything to you? 

ITARY VEHICLE 

e HIGH TEMPERATURE AIR 
* HOT TAR AND ASPHALT @ 


TANK, CAR, BARGE, M 
application © CHEMICAL 
@ PLASTIC COMPOUND 
LIVE STEAM @ CORR E FLUID @ HIGH 
TEMPERATURE HYDRAULIC SYSTEMS @ AIRCRAFT: 
high temperature fuel and lubricating systems @ 
MISSILE: fuel and oxidizer lines of vehicles 


and ground support « 
va 





ve 
*Teflon is a duPont trademark 
**T.M. of Titeflex, Inc., Pat. Pending 





a new look at 


HIGH SPEED CAPABILITY 
in STRATOPOWER pumps 


But even “regular” models far 
* Rated at 1500 rpm These are what we've been calling “high speed” pumps. | surpass accepted speed standards 


We used to distinguish “high speed” and “regular”, BUT. . . 





With STRATOPOWER “high speed” denotes not a specific group of models but a characteristic. No departure from 
basic design has been made to achieve high speed capability-STRATOPOWER engineers have simply “let out” the speed 
favoring factors inherent in a thoroughly tried and proved design. The experience gained with “high speed” pumps has 
readily been fed back into “regular” models. 


Now the Barriers Are Down! 


STRATOPOWER can provide “regular” 6 gpm pumps for limited life applications demanding 7,000 rpm and sound 
reliability — 50 highly satisfactory horsepower in a 16-lb. package! This and other new possibilities indicate that the old speed 
standards have been obsoleted. 

You will be amazed at the speed ranges now available in an extensive selection of STRATOPOWER models. 

Before dismissing any hydraulic application possibility on the basis of excessive speed requirement, check with your 
STRATOPOWER representative. He will be happy to discuss models and speeds in combinations you never before considered. 
It is possible that, in your specific application, even the speed shown above can be exceeded considerably. 


Well qualified engineers in hydraulic and control design are invited to investi- 
gate their potential as a member of the STRATOPOWER organization. Please 


contact W. G. Watkins, Personnel Manager. 


WATERTOWN DIVISION DALLAS OFFICE LOS ANGELES OFFICE SEATTLE OPFICE 


THE NEW YORK AIR BRAKE COMPANY (§) The New York Air Brake Company The New York Air Brake Company The New York Air Brake Company 


3323 Grove Street 5058 Venice Boulevard Post Office Box 318 
Dalles 35, Texas Los Angeles 19, California Bellevue, Washington 





STARBUCK AVENUE © WATERTOWN: N.Y. 
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A unique approach 
to problems of 


AUTOMATIC CHECKOUT 
and MONITORING 


MSI ~ Monitor Systems Incorporated 
mou bsidiary of Epsco, Incorporat 
alee) Met-te-Wueoicus)| 1s lelr-I e) eecomntem 
nufacture of automat 
upment. MSI offe: 
st calibre, backed | 
rience in this highly s| 
To these advantages 
tant asset ele} alelasgn eal Sie); 
MSI is an indepe: 
own, entirely 
tiés; it 1s not 
Organizatior 
tional 1 
partment 


checkout 
technology for 
systems testing 
nuclear reactor monit 
ing, component test 
rent projeets at MSI 
- and tangibk 
1e set-up. 
mpletely s 
ly to fulfill your automat 


s. Inquiries aré mvited in res 


MONITOR SYSTEMS INCORPORATED 


Fort Washington, Pe sylvania 


A subsidiary of €pscox™ incorporated 





GPL’s contracts for the FAA's experimental 
data processing central—the heart of 
tomorrow's air traffic control system — point 
up the diverse talents required of an effective 


GPL systems ManageMent  sctems manacer 


es Ar As prime contractor for this FAA Bureau of 
equipment for the Federal Aviation Agency Research and Development project, GPL 
—— a contributes to the design and assumes 
et 3 a gee, > responsibility for direction, schedules, plans, 
: ihe ; . budgets, and the performances of nine 
associated companies. Necessary technical 
capabilities include broad knowledge of 
air traffic control problems, computers, data 
handling, radar, communications, human 
engineering, and ‘‘systems thinking’’ capable 
of.integrating these varied disciplines into 
a practical, workable system. 


The FAA data processing central is but one 
of a number of current airborne and 
ground-based programs reflecting GPL’s 
capabilities as systems manager. Supporting 
these programs are a ‘‘systems”’ oriented 
technical organization, a ‘‘customer’”’ 
oriented management, and a complete 
capability from research, engineering, 

and manufacturing on through to 

customer service. 


The systems management skills of GPL are 
available to you. Write for further details on 
the application of these skills to your problem, 


GPL Avionic Division/airborne navigators/ missile guidance/ 
radar/airborne computers/data handling systems/ 
communications equipment/infra-red/ closed-circuit TV. 
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ENGINEERS — GPL achievements have opened a number of challenging research and development opportunities. 
To be considered for these career positions, send resume of previous experience to Personnel Director. 


A 
GENERAL 


PRECISION 
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@INEERING MANUFACTURING CUSTOMER SERVICE " 
_ GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, W. Y. 


A Subsidiary of General Precision Equipment Corporation 











eeseeseaeeseossesaeeoseseacsecs 
" 


Pe lade 


Douglas DC-8 jet transport of United Air Lines has windows measuring approximately 17° x 21", double-glazed and triple-glazed 
with Prexictas acrylic plastic. Outer panels are stretched Piexicias 55. 


...aviaton’s standard transparent plastic 


—? > « r T¢ ,) . . ) = 
PLExiGLas ts a trademark, Reg. U.S. Pat. Off. and in principal countries in Chemicals for Industry 


the Western Hemisphere. FR] 
In Canada: Rohm & Haas Co. of Canada, Lid., OM & HAAS 
West Hill, Ontario —— 
———— COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA, 


“WHERE THERE’S PROGRESS, THERE’S PLEXIGLAS” 
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More mileage from Argon 
in Honeycomb brazing 


You can learn a lot about using argon efficiently 
from the people who make it—Linde Company. 
This gas is well established as the best atmosphere 
for honeycomb brazing. Yet some fabricators may 
be using far greater volumes than they actually 
need. 

This is where LINDE can help in reducing costs. 
LINDE’s “three-phase” concept of argon applica- 
tion includes: 

Providing a ready supply of gas to the specifi 

cations you require; 

Maintaining purity during distribution within 

your plant; 


Getting maximum results from the argon used. 


LINDE is uniquely qualified to perform this serv- 
ice because of its extensive work with honeycomb 
fabricators...and its experience in the production, 
handling and storage of industrial gases. For aid 
in the use of argon atmospheres, write Dpt.A W-122 
Linde Company, Division of Union Carbide Cor- 
poration, 30 East 42nd Street, New York 17, N. Y. 
In Canada: Linde Company, Division of Union 
Carbide Canada Limited. 
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“Linde” and “Union Carbide” are registered trade marks of Union Carbide Corporation. 
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A Dangerous Decision 


COVER: Attempt to put the heaviest scientific payload yet launched by the 


U.S. into an orbit around the moo 


failed Nov. 26. Glass fiber fairing 


surrounding the 372 Ib. paddlewheel satellite apparently fell off prematurely 
some 45 sec. after the 98-ft. Atlas-Able was launched at Cape Canaveral, Fla. 
Payload and possibly the upper portion of the vehicle tore loose and payload 
parts were found near the Cape. Another Atlas-Able expleded on the launch- 
ing pad after a static test in September. Backup payload exists but no other 
Atlas-Ables have been ordered (see story on p. 31; pictures on pp. 52-53). 
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For LOW FRICTION without lubrication... 


To overcome the problem of friction in the hot after- 
burner nozzle control of a turbojet engine (shown 
above), piston rings made of a filled TEFLON TFE- 
resin were used. The non-lubricated rings have per- 
formed smoothly for over 300 engine hours without 
a sign of failure, despite high operating tempera- 
tures and the presence of corrosive hydraulic fluids. 

The exceptionally low static coefficient of friction 
of TFE resins—0.04—is comparable to the best 
lubricated surfaces and better than that of solid 
lubricants such as molysulfide and graphite. Proper 
fillers enhance the form stability of TFE resins, 
while other properties, such as lubricity, remain un- 
affected. Whether piston rings are lubricated or non- 
lubricated, whether they operate under everyday 
conditions or under adverse environments, the use 


CUDIND TEFLON 


Look for piston rings made with TFE resins 


of TFE resins provides longer life, safer and more 
reliable operation and reduced maintenance. 
When taking into account the time spent in the 
design, manufacture and installation of seals in 
aviation products and production, it is sound eco- 
nomic practice to put a quality material at the heart 
of the seal. It will pay you to find out more about 
the unique advantages offered by TFE fluorocarbon 
resins in piston rings and in all types of seals. For 
product and design information consult your local 
supplier. Look for him under ‘‘Plastics—Du Pont” 
in the Yellow Pages, or write to: E. I. du Pont de 
Nemours & Co. (Inc.), Advertising Department, 
Room T-7127, Nemours Bldg., Wilmington 98, Del. 


In Canada: Du Pont of Canada Limited, P. O. Box 660, 
Montreal, Quebec, 


TEFLON is Du Pont’s registered trademark for 
its fluorocarbon resins, including the 
TFE (tetrafluoroethylene) resins discussed herein. 


TFE-FLUOROCARSBON RESINS 


BETTER THINGS FOR BETTER LIVING. . . THROUGH CHEMISTRY 





EDITORIAL 





A Dangerous Decision 


The decision to cut the B-20 Mach 3 bomber develop- 
ment program to a bare skeleton (see p. 26) is one of the 
most dangerous decisions made in this country during 
the past decade. It is comparable in character and mag- 
nitude of error to the historic post-war British decision 
to abandon the pursuit of supersonic flight with manned 
research vehicles—a blow from which British aviation has 
not yet recovered. 

The B-70 development program represents consider- 
ably more than any possible economic effect on North 
American Aviation, Inc., the prime contractor, or its 
myriad of subsystem developers and subcontractors scat- 
tered throughout the country. 

In its essence, the B-70 program is the spearhead of the 
research effort whose goal is the development of the 
next significant generation of aircraft—both military and 
civil—which happens to be in the Mach 3 area. It also 
represents the effort to preserve a basic vital element in 
any future aerial war, whether fought with missiles, 
manned vehicles or both. 

This is the ability to penetrate any enemy’s territory 
and return safely. Without this ability even the strongest 
missile capability is subjected to severe limitations in its 
potential effectiveness. The ability to penetrate success- 
fully and return is necessary even for the effective use 
of ICBMs because they are fairly blind without accurate 
prelaunch reconnaissance information to precisely locate 
fixed enemy targets, to provide the latest data on mov- 
able enemy targets and to provide post-salvo information 
on damage results and to attack surviving targets. It 
is also necessary because there will always be significant 
military targets that are either too mobile for an ICBM 
assault or too well concealed. For these targets, an aerial 
vehicle will always be necessary to locate, attack and 
destroy. 


Skepticism Justified 


It is true that the B-70 decision, which was bitterly 
opposed by the Air Force and imposed on it by a strin 
gent White House-Budget Bureau edict, does leave the 
shell of a Mach 3 aircraft research program remaining. 
However, in view of the preliminary whittling during this 
year on what was once a major program, certain skep- 
ticism appears justified in assuming that the whittling 
will not stop with the Fiscal 1961 budget decision and 
that even the remaining program will have difficulty in 
surviving another round of ‘ ‘economy” budgets. Next 
year it will be even easier to justify the final slash because 
of what little remains after the current chopping and 
its shift from a weapon system to a research program. 

The basic effect of the B-70 budget slash decision is to 
artificially create a tremendous technical gap in our 
strategic deterrent force by dooming Strategic Air Com- 
mand to rely primarily on its subsonic Boeing B-47 and 
B-52 bomber fleet until a significant Minuteman and 
Polaris missile force is emplaced some five to seven years 
hence. And even then it will leave this missile force 
without sufficient reconnaissance or follow-up strike 
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capability to be truly effective as a strategic deterrent. 
It may be difficult for military men trained by an 
organization that is still using the Browning automatic 
rifle designed in 1890 and a standard service pistol used 
against the Moros by the then Capt. John Pershing 
before the dawn of the 20th century, to fully compre- 
hend the speed, scope and significance of the impact of 
modern technology on military weapons development. 
With this type of background it is not surprising that 
they are not disturbed by this yawning technical gap they 
still caution against a “tremendous 


are creating and 
the business of getting something 


hysterical urge ab 
new.” 


Financial Wringer 


have suggested that this gap will be 
adequately filled the Mach 2 Convair B-58 bomber. 
The B-58 is a fine weapon and a significant step forward 
in improving the military capability of Strategic Air 
Command. Until recently it has been pushed to the 
limit of its manufacturer's technical ability. It is still 
the only such aircraft existent in the world today. But the 
B-58 has been put through much the same financial 
wringer that is now squeezing the vitality from the B-70 
program. Consequently, unless the course of these -leci- 
sions is also reversed, the B-58 will enter the SAC inven- 
tory in too small quantities, too late to ever realize its 
genuine military p 


Some _ people 


tential. 

On the civil side, the curtailment of Mach 3 aircraft 
development will hand to the Soviet Union another 
opportunity to strike a tremendous blow at this country’s 
technical prestige and our air commerce, which today is 
unquestionably the finest in the world. The development 
of a o> angered transport will be the key to the next 
generation of international air transport. All current evi- 
dence points to the Mach 3 range as the most promising 
area for this effort 

As anybody in the aviation business knows, the devel- 
opment of an aerodynamic research vehicle to fly at 
Mach 3 and the cancellation of development on all of 
the vital subsystems required to make it function as a 
useful civil or itary vehicle will make little genuine 
progress toward any significant goal. In fact, when the 
B-70 eer”. flies in 1962 without these vital sub- 
vement will be as hollow as its empty 
ll, of course, give its critics even more 

the program because it obviously has 

useful vehicle. 
ess of stretchout and technical emas- 
culation by which we are letting the lifeblood of our 
technical abilits | out onto the barren ground of false 
economy. This is how we are braking the dynamics of 
our technical pa 

The B-70 stretchout decision is supposed to save $85 
million in Fiscal 1961. This may be true but the ultimate 
ny may be our existence as a free and 

—Robert Hotz 


systems its achi 
airframe. This v 
grounds to aboli 
not produced a 

This is the | 


price of this econo 
independent nation 
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From touch-down to the end of the 
landing run, Bendix brakes provide 
smooth and certain ground control for 
the magnificent new jet airliners . 

To get brakes that measure up to the 
exacting standards of these swept wing 
giants, it was entirely logical to look to 
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JETLINERS DEMAND JET-AGE BRAKES 


the world’s most experienced supplier 
... For similar reasons, Bendix brakes 
are regular equipment on the largest 
and fastest military jets, as well as fully 
certified by FAA for the new civilian 
jets... BRAKES BY BENDIX is another 
important reason why you can fly the 
jetliners with complete assurance. 


2 > Ic - 
Bendix ‘iivision South Bend, inp. Condi” 
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WHO'S WHERE 


In the Front Office 


Carter L. Burgess, a director of American 
Airlines, Inc. Mr. Burgess is president of 
American Machine and Foundry Co. 
American also elected Dwight D. Taylor 
a vice president; he will continue in charge 
of the company’s Washington office. 

C. R. Able, vice president-defense pro- 
grams, Douylas Aircraft Co., Inc., Santa 
Monica, Calif. 

Dr. Coleman duP. Donaldson, president 
and a director, Aeronautical Research Asso- 
ciates of Princeton, Inc., Princeton, N. J. 
Also: Roger D. Sullivan, associate consultant 
and a vice president and a director; Edward 
Seckel, a director. Mr. Seckel is associate 
professor in the Department of Aeronauti- 
cal Engineering at Princeton University. 

James O. Leet, vice president for Irish 
Air Lines in North America, succeeding 
Michael J. Dargan who is returning to 
Dublin to resume the position of assistant 
general manager 

W. R. Clay, a division vice president 
and engineering department manager, Ra- 
dioplane, a division of Northrop Corp. 

Walter J. Kruel, executive vice president, 
Hallamore Electronics Division of The 
Siegler Corp., Anaheim, Calif. 

Richard A. Campbell, vice president- 
operations, Pacific Semiconductors, Inc., 
Culver City, Calif., a subsidiary of Thomp- 
son Ramo Wooldridge, Inc. 

Stanley L. Seltzer, assistant director, Air 
Navigation-Traffic Control, Air Transport 
Assn., Washington, D. C. 

Rear Adm. Leonidas D. Coates, Jr., 
presently Deputy and Assistant Chief, 
Bureau of Aeronautics, assigned to the Office 
of the Chief of Naval Operations. 

Clifford P. Burton, Chief of the Analysis 
Division, Office of Plans and Requirements, 
Federal Aviation Agency, Washington. 





Honors and Elections 


Dr. Howard S. Seifert, special assistant 
for professional development at Space Tech- 
nology Laboratories, has been elected presi- 
dent of the American Rocket Society. Dr. 
Harold W. Ritchey, vice president and 
technical director of the Rocket Division 
of Thiokol Chemical Corp., has succeeded 
Dr. Seifert as vice president of the Society. 

James S. McDonnell, Jr., president of 
McDonnell Aircraft Corp., has been elected 
chairman of the board of governors of 
the Aerospace Industries Assn., succeeding 
C. J. McCarthy, chairman of Chance 
Vought Aircraft, Inc. J. V. Naish, presi- 
dent of Convair Division of General Dy- 
namics Corp., was elected vice chairman. 

Jacqueline Cochran has been elected 
president of the National Aeronautics Assn., 
succeeding Thomas G. Lanphier, Jr., a vice 
president of Convair, who was elected chair- 
man. Martin Decker, president of Decker 
Corp., was elected first vice president. 

Elmer P. Wheaton, vice president-engi- 
neering, missiles and space systems for 
Douglas Aircraft Co., has been elected 
chairman of the newly organized Guided 
Missile Council, Aerospace Industries Assn. 

(Continued on page 172) 
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INDUSTRY OBSERVER 


> Projections for test stands to accommodate 24 million-lb.-thrust power- 
plants are being analyzed for location at Edwards AFB, Calif. Big problem 
would be ability to control acoustic phenomena. Embodying a new design 
concept, test stands would serve Air Research and Development Command 
and National Aeronautics and Space Administration projects. 


> Bechtel Corp. is performing a study for Air Force Ballistic Missile Division 
under the Minuteman solid-propellant ballistic missile program to deter- 
mine hard-base auxiliary power requirements to ensure missile operational 
capability if all other power sources to a base should fail. 


> Third Ballistic Missile Early Warning System (BMEWS) installation 
will be made at Fylingdale Moor in East Yorkshire, England, instead of 
in Scotland as earlier planned. New BMEWS installation is expected to 
have four large surveillance radar antennas, similar to system installed near 
Thule, Greenland, aimed so as to d 


letect missiles launched from southern 
portions of Soviet Union or its satellites as well as missiles fired over polar 
region from northern sites. 


> Planning is under way to establish a specific timetable for transfer of 
responsibility for executive management of the Atlas ICBM from the 
Ballistic Missile Division to the Strategic Air Command for operational 
status and the Ballistic Missile Center for logistic support. Specific projec- 
tions for transfer of Titan are scheduled to follow within the near future. 
These will be followed shortly by a timetable to switch the management 
responsibility for Minuteman, still in its early research and development 
stage. 


> Japan may order a total of 20-30 F-104Ds from Lockheed Aircraft Corp. 
if the Lockheed fighter is officially chosen for the Japan Air Self Defense 
Force. Aircraft would be used for training before the F-104C-J began 
coming off the production lines in Japan. Japanese probably would pro- 
duce about 200 of the Lockheed fighters under license, and approximately 
180 would be the two-seat F-104C-] version. F-104C-] has the same general 
weight, dimensions and performance as the basic F-104C, although some 
different avionic equipment will be used 


> Samos, advanced television reconnaissance satellite of the WS-117L pro- 
gram, is being analyzed for logistics and support literature requirements 
relating to the time the system is expected to be phased into operational 
status with the Strategic Air Command. 


im related to the Atlas, Titan, Thor 

hniques, Bermite Powder Co.’s 
ivision is working on cutting down 
ind the substitution of aluminum 
lopment of a time fuze as a substi- 
ilso is working on stage separation 
ects and destruct systems for Min- 


P In Sofar bomb development prog 
and Minuteman nose cone recover 
Ordnance Research & Development ¢ 
bomb weight by reduction of fuze w 
for steel parts. Another refinement is « 
tute for the hydrostatic type. Compan 
devices for Minuteman and Mercur\ 
uteman. 


> Martin is procuring research and development ground equipment costing 
almost $150 million for use in connection with captive trials and launch- 


ings of the Titan ICBM. 


it which could be applied to weapon 
missile and the succeeding genera- 
d by Planning Research Corp. for 


> Automated repair-parts provisioning 

systems such as the Polaris fleet ballist 
tion ballistic missiles has been devel 
the Naval Ordnance Supply Office 


> Lockheed Aircraft Corp., Burbank, is analyzing future ballistic missile 
mobility possibilities encompassing transportation by rail, truck and water. 
Latter study includes large LST-type barges with provisions to be sunk and 
anchored in shallow-water bottom for the erection of the missile to vertical, 
then refloat barge after firing. Studies are company-funded. 
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“T” retainer bearings are 
available in chrome or 
stainless steel, open or 
shielded, from .5000” O.D. 
to 3.3465” O.D. in standard 
widths. Also available: 
extra- wide shielded sizes 
with increased lubricant 
space for still longer life. 
For complete teehnical in- 
formation write for Engi- 
neering Data Sheet T-1. 








BARDEN ‘T” retainer 
combines aluminum and phenolic 


for greater strength, superior performance 


Doubles bearing life in high speed applications 


Power tools, gyro rotors, aircraft and missile accessories and other high speed applications 
require bearings that combine high load capacity and endurance at speed. To meet these 
exacting demands, Barden developed the “T” ball retainer which combines the advantages 
of phenolic with the strength of aluminum. — 

The two-piece “T” retainer has laminated phenolic center sections bonded to high-strength 
aluminum alloy side plates. It is securely joined by body-bound rivets tightly headed against 
metal at both ends. The retainer’s thin cross section permits maximum exposure of balls and 
raceways to lubricant. Outer ring piloting provides optimum lubricant circulation. 

These features, together with high load capacity, result in longer, trouble-free bearing life. 
For example, double shielded, grease lubricated “T” retainer bearings have operated con- 
tinuously in textile spindles for more than 18,000 hours at 30,000 RPM. 

Like other Barden advances in engineering and manufacturing, “T” retainer bearings solve 
a specific performance problem. Other Barden Precision ball bearings satisfy such extreme 





demands as: 
¢ High temperatures (to above 400° F.) @ Low torque (to 10 dyne-cm. for 2 Ib. load) 
¢ High speeds (to over 300,000 RPM) ® Concentric rotation (to .00005” max. T.I.R.) 
The complete Barden line includes sizes from .0469” bore to over 3” O.D., all manufactured 
to Barden Precision standards of dimensional accuracy, uniformity and reliability. Refer to 
Sweet's Product Design File (8h/Ba) for Barden catalog and bearing selection guide., 





for reaiti...specty BARDEN faa PRECISION BALL BEARINGS 


THE BARDEN CORPORATION, 202 Park Avenue, Danbury, Connecticut 
Western office: 3850 Wilshire Boulevard, Los Angeles 5, California. 








New ASW Command 


Watch for a Navy announcement within the near 
future of plans to establish an integrated anti-submarine 
warfare force in the Pacific along the lines of the Atlantic 
Fleet's Anti-Submarine Defense Force which has beep 
in existence for the past few years. Commander of the 
new Pacific force being organized in an effort to tighten 
defenses against Soviet missile submarines will be Rear 
Adm. John S. Thach, who has commanded Task Force 
ALFA since it was organized early last year to carry out 
extensive maneuvers to help determine Navy’s equipment 
needs in this field and to improve ASW operational 
techniques. Thach, who will gain the rank of vice ad- 
miral with the transfer, is expected to move into his new 
post early next year. 

In a related move, the Navy announced last week that 
Rear Adm. Edmund B. Taylor, now commander of the 
Atlantic Fleet destroyer force, will succeed Vice Adm 
William G. Cooper as commander of the Atlantic Fleet's 
Anti-Submarine Defense: Force. Taylor also will be pro- 
moted to the rank of vice admiral. 

Navy also named Vice Adm. William R. Smedberg 
III to the post of deputy chief of naval operations for 
personnel, replacing Vice Adm. Harold P. Smith. No 
new assignments were mentioned for either Cooper or 
Smith, but Smith has been mentioned prominently in 
the past as a possible successor to Adm. Jerauld Wright 
as commander of the Atlantic Fleet and NATO sea 
forces upon the latter’s retirement next year. 


Patent Policy Review 


Controversial National Aeronautics and Space Admin- 
istration patent policy may eventually inspire a complete 
overhaul of national patent policy. Unlike other federal 
agencies, NASA is legally required to take title to all 
inventions made under its contracts and this situation 
has prompted the National Council of Patent Law 
Assns. to launch a thorough review of all existing and 
proposed U. S. patent regulations. Review will be made 
to help Congress frame legislation to establish a uniform 
national patent policy for all federal agencies. 


Apples and Oranges 


Richard E. Horner, associate administrator of the 
National Aeronautics and Space Administration, was 
asked on a television news program last week why the 
U. S. did not follow the Russian plan of using “rockets 
in depth” and more than one of the same type of vehicle 
to back up specific space efforts. Horner replied: 

“T think we have generally formed our program around 
a concept of a broader scope of different kinds of en- 
deavor than the Russians have and relied on a backup 
in the sense of a flexibility in switching from one en- 
deavor to another, rather than to use our resources all 
in one specific endeavor . . .” 

Asked a moment later, ‘““What are some of the 
different areas where we are preparing projects in which 
the Russians are not also?”’, Horner said: 

“I find it pretty difficult to answer that question in 
the context of what we are doing that the Russians are 
not doing because we have very little information on 
what the Russians are doing until after they have done 
it. And of course we are talking now mostly about things 
that we are proposing to do...” 


Washington Roundup 





Accident Data Release 


Protests by the Civil Aeronautics Board against the 
Federal Aviation Agency practice of releasing recordings 
of tower-pilot conversations immediately after an acci- 
dent are not likely bring about any changes in the 
policy. FAA officials point out that any broadcasted 
information automatically becomes public information 
since, once it is on the air, it is available to any lis- 
tener.. For this reason, FAA says the information cannot 
be successfully withheld, and, therefore, will be released 
—a practice that is never applied to other data surround- 
ing an aircraft accident. According to FAA, the CAB 
has been the sole objector to the policy, and no similar 
complaints have been received from air carriers. 


Bahamas Guest List 


leasing names of officials enter- 
tained by the Martin Co. at the luxurious Eleuthera 
Club in. the Bahamas (AW Sept. 21, p. 25) came to a 
close last week when the House Armed Services Investi- 
gating Subcommittee. released a guest list of over 25 
high-ranking officers, Defense Department officials and 
industry representati 

George M. Bunker, ‘Martin board chairman, presented 
a list drawn from h collections to the subcommittee 
in executive session in September. Bunker called on the 
subcommittge, headed by Rep. Edward Hebert (D.-La.), 
to make the list public. Hebert replied that the list was 
Bunker’s, and it was up to him to make it public. 

Subcommittee re ed the list last week after an indi- 
vidual check on each of the names supplied by Bunker. 
The guests included Air Force Secretary James. H. Doug- 
las and Gen. Nathan wining, chairman. of the Joint 
Chiefs of Staff. It was specified. that Douglas paid his 
own expenses. Twining was a Martin guest in the Ba- 
hamas on three occasions: Mar. 7-10, 1957; Feb. 14416, 
1958; Feb. 26-Mar 1959. 


Controversy ovet 


Chavez Budget Views 


Sen. Dennis Chavez (D.-N. M.), chairman of the 
Senate Appropriations Subcommittee for the Armed 
Services, is satisfied with an over-all figure of $41 billion 
for the Fiscal 1960 defense budget. The area in which 
to make savings, Chavez suggests, is in tightening up on 
contracts. “‘Purchasing needs closer supervision,” he 
commented last week. The greatest need for improve- 
ment in the military establishment, he added, is in hous- 
ing and hospital facilities. 


Christmas Mail Boost 


Christmas mail deliveries will be expedited this year as 
a result of an agreement between the Post Office Depart- 
ment and 17 airlines. Pending a Civil Aeronautics Board 
decision on the air transport of non-priority mail (AW 
Nov. 23, p. 46), the carriers have agreed to transport 
first-class mail on a space available basis this month at 
rates of approximately 50% of those currently paid by 
the Post Office for the carriage of service mail. The one- 
month trial, however, is intended only to aid airmail 
delivery during the holiday season and has no bearing on 
the final outcome of the non-priority mail case. 
—Washington staff 
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AVIATION WEEK artist’s conception of B-70 carrying a Dyna-Soar type vehicle is one of several missions proposed for the aircraft. 
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Budget Cuts Force Stretchout of B-70 


Major subsystems eliminated, flight date delayed; 
North American will recall airframe subcontracts. 


By J. S. Butz, Jr. 


Washington—Stretchout of the North 


American B-70 Mach 3 heavy 


bomber program, including the elimination of major subsystems, was an 
nounced by the Air Force last week after its appropriations request for the 
project was reduced by the Administration from $160 million to $75 million 


for Fiscal 1961. 


rhe reduction in funds will cause the layoff of approximately 2,000 North 
American employes in its Los Angeles Division and has forced the cancellation 


of contracts for three major B-70 subsystems under development. 


e Inertial type bombing-navigation sys 
tem being built by the Federal Systems 


Division of International Business Ma- 


chines Corp. The stable platform, 
which is the heart of the system, was 
subcontracted to the Autonetics Divi 
sion of North American, Approximately) 
$58 million had been spent on this sys 
tem thus far. 

e Electronic countermeasures 
for passive defense of the aircraft against 
guided missiles which was. under design 
by the Air Arm Division of Westing 
house Electric Corp. Investment in 
this system amounts to about $2.5 mil 
lion to date. 


svstem 


e Mission and traffic control package 


consisting of communications, naviga 
tion and avionic identification equip 
ment. Western Military Electronics 
Center of Motorola, Inc., was the sub 
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Ihese are: 


contractor and approximately $300,000 
had been spent on the system. 

\ total of approximately $550 mil- 
lion has been appropriated for the B-70 
program through Fiscal 1960, and all 
but $25 million of this has been re- 
leased by the Department of Defense. 
Exact commitment of funds to date 
has been estimated at between $150 
million and $200 million, but the Air 
l’orce plans to use all of the $525 mil 
lion that has been approved and _ re 
leased for the B-70 thus far. \ppro 
priation for the project in Fiscal 1960 
was approximately $150 million. 

North American has received permis 
sion from the Air Force to bring all 
other major subcontracts back into its 
own Los Angeles Division in an effort 
to reduce expenditures. ‘The contracts 


affected are with Boeing Airplane Co., 
which was building the B-70 wings; 
Georgia Division of Lockheed Aircraft 
Corp. for the upper fuselage, and 
Chance Vought Aircraft, Inc., for the 
vertical and horizontal stabilizers. Ap- 
proximately $1.79 million have been 
spent with Boeing, $7.5 million with 
Lockheed and $4 million with Chance 
Vought. 

It is estimated that a one-year stop- 
page of the long lead time bombing 
navigation, electronic countermeasures 
and mission control avionics systems 
will extend the earliest possible opera- 
tional date from 1965 to 1967. 

Original Air Force plans were to by- 
pass the prototype phase with the B-70 
and cut several years from its lead time 
by building production aircraft from 
the beginning. Under this arrange- 
ment, 13 test aircraft would have 
been built, one for static load testing 
and the others for flight. Most of this 
group would have entered operational 
service after the flight test program was 
completed. 

The present funding situation, how- 
ever, will make it possible to build only 
one aircraft, probably to be designated 
the XB-70. Prototype flying will pre- 
cede production aircraft by several 
vears. This type of development sched- 
ule has been customary in the Air Force 
and was used for the B-47, the B-52 and 
most other large aircraft. First flight of 
the production type B-70s had been 
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planned for 1962 but, under the new 
plan, the single test aircraft will not 
fly until 1963. 

If a significant number of completely 
equipped B-70s is to be in operation be- 
fore 1970, a decision will have to be 
made next year by the Administration 
to reinstate the bombing-navigation, 
electronic countermeasures and mission 
control system projects. A number of 
industry and Air Force officials believe 
that the Administration’s hold-the-line 
defense spending policy will not be 
changed for Fiscal 1962 and that there 
is little chance that any multi-billion 
dollar bomber production will be em- 
barked upon while missile production 
remains high. They believe that the 
final argument between the manned air- 
craft and the long-range guided missile 
has been decided within Administration 
circles in favor of the missile. 


USAF Reaction 

Top-level Air Force officials, however, 
are believed to favor an all-out appeal 
to Congress and another bid to the Ad- 
ministration for reinstatement of the 
original B-70 program. The Air Force 
and its advisers such as Theodore von 
Karman (AW Sept. 21, p. 26) are re- 
luctant to abandon the concept that a 
mixed force of missiles and manned air- 
craft is necessary in any future conflicts. 
One part of the effort to make the B-70 
more attractive economically has been 
to make extensive studies of the air- 
craft’s multi-mission capability. 

Under these studies, it has been con- 
cluded that the aircraft could serve as a: 
e Recoverable first stage booster for 
satellites and Dyna-Soar-type boost 
glider vehicles. The B-70 could drop a 
10,000 Ib. glider with about 40,000 Ib. 
of upper-stage boosters at 70,000 ft. and 
at Mach 3 speed. This rocket could 
reach a 300-mi.-high circular orbit. 
Maximum pavload of the B-70 for short 
ranges should approach 100,000 Ib. 

e Transport with about 80-passenger 
capacity. If the fuselage were widened 
and lengthened somewhat, the passen- 
ger load could be doubled. Such an 
aircraft probably would be out of the 
financial reach of U.S. airlines if it did 
not come as a bonus from the B-70 
program. Soviet officials have stated 





Mercury Capsule Order 


Washington—National Aeronautics 
and Space Administration has ordered 
another six Mercury capsules from Mc- 
Donnell Aircraft Corp., bringing the 
total order to 20. Initial deliveries are 
expected to begin within a month, and 
NASA will use the first capsules in quali- 
fication testing, including a launch on 
the Little Joe booster. McDonnell is 
building the capsules on a seven-day- 
week production schedule. 





V-STOL Fighter 


Air Force will buy a new jet fighter— 
possibly a V-STOL—for which contrac- 
tors will be asked to submit design en- 
tries early in 1960. Competition ties 
in with current discussions between 
Tactical Air Command and USAF Air 
Staff concerning configuration of fighter 
needed. Funding already has been set 
aside for Fiscal Year 1960 and 1961 pro- 
grams, and will be made available when 
the competition is completed. USAF 
anticipates it will spend the already ap- 
F proved money in 1960. Design entries 
are expected from Northrop, Convair, 
Bell, McDonnell and Republic. 

Need for a manned fighter-bomber 
capable of operating from hover and slow 
flight up to Mach 2 was pointed out by 
Dr. Howard A. Wilcox, deputy director, 
research and engineering, Department 
of Defense, in a speech to the American 
Ordnance Assn. in New York last week. 
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publicly that they have a supersonic 
transport under dev elopment. 


e All-weather interceptor for the Air- 
Defense Command. This proposal has 
raised many doubts as to the economics 


of operating a 400,000 to 600,000 Ib 
aircraft for air defense, and it can un 


doubtedly be shown that it is cheaper 


to use several smaller fighters than one 
B-70. However, if the B-70 should be 
the only Mach 3 aircraft built in the 
U.S., it may prove advantageous 
incorporate some of them into air d 
fense. They could carry a large number: 
of air-to-air missiles, very long rang 
séarch and fire control radar and, on 
they were in the air, do the work « 
at least three Mach 2 fighters. ‘Th 
B-70 in its SAC configuration is d 
signed to be off the ground in less tha 
five minutes after receiving a warning 
including simultaneous starting of its 
engines plus a very rapid automat 
checkout of its avionics systems. Th 
would aid in its conversion to a fight 
with fast reaction and scramble pote: 
tial. 

e Armament of the B-70 could 
from bombs, air launched ballistic mi 
siles, air-to-ground cruise missiles 
to manned parasite bombers and 
connaissance aircraft which could 
turn to the B-70 or directly to a SAC 
airfield. Operation of this wide variet 
of weapons either has been accor 
plished in the past by other aircraft 
was planned before the B-70 was orig 
nally scheduled for first squadron s 
ice in 1964 or 65. 

e Great size of the B-70 would allow 
to be converted to nuclear power on 


the U.S. develops this type of aircraft 


powerplant. The crew compartment 
about 75 ft. ahead of the common 
intake for its engines which would 

the personnel shielding problem. ‘I 


six jet engines are located next to each 
other so that they all could be supplied 
with heat from one central reactor 
which probably would be located aft 
f the duct inlet near the center of lift 
of the wing. 

Most of the B-70’s multi-mission at- 
tractiveness stems from the fact that 
its thrust-to-weight ratio is very high 
tor a large aircraft. It will weigh some- 
thing less than 600,000 Ib. and have a 
total of at least 180,000 Ib. of thrust 
in its six General Electric J93 engines. 
The Boeing B-52, by comparison, 
weighs around 400,000 Ib. with 80,000 
lb. of available thrust. Its power ad- 
vantage should enable the B-70 to oper- 
ate out of B-52 airfields with room to 
spare and contribute to good perform- 
ance in all types of flight. 


York’s View 


A statement last August by Dr. Her- 
bert F. York, Defense Department 
director of research and engineering, 
appears to reflect generally the attitude 
of officials favoring missiles heavily. 

After stating that “we simply are not 
prepared to answer . . .” whether the 
now-canceled F-108 or the B-70 pro- 
grams would reach the hardware stage, 
he added that, “some people have 
lingering doubts” about the capability 
ind accuracy of missiles, but “I don’t 
have any doubts myself.” 

Maj. Gen. John B. Medaris, retiring 
commander of the Army Ordnance 
Missile Command, recently said he felt 
‘the manned bomber is necessarily on 
the decline because of the growing 





Life on Venus? 


Washington—Possibility that life may 
exist on Venus was raised last week 
after data from a Navy high-altitude 
balloon flight revealed the presence of 
water vapor in clouds surrounding the 
planet. 

Cmdr. Malcolm Ross and meteorolo- 
gist Charles B. Moore of Arthur D. 
Little, Inc., went to 81,000 ft. in a 
Navy balloon equipped with a telescope 
and a spectroscope designed by Dr. 
John Strong of Johns Hopkins Univer- 
sity. 

Preliminary inspection of the data 
recorded indicates that water vapor defi- 
nitely exists around Venus, but more 
definite information will be needed 
about surface temperatures before defi- 
nite conclusions can be drawn as to 
the existence of even the most elemen- 
tary forms of life on the planet. 

Scientific opinion is widely divided 
at present over the range of tempera- 
tures on the surface of Venus, with 
many of the observations made by ra- 
dio telescopes running above 200C. | 
Other observations have indicated tem- 
peratures similar to those on earth. 














~ Lockheed YP3V-1 ASW Electra Version Makes First Flight 


Operational prototype of U. S. Navy’s Lockheed YP3V-1 antisubmarine patrol plane (AW Feb. 23, p. 30) has made its first flight at 
Burbank, Calif. Tail boom on Electra version houses electronic detection gear and new nose section carries radar equipment. Powerplants 
are Allison T56-10-W turboprops developing a total of 18,000 shp. at takeoff. Plane can be fitted to carry external rockets. Company says 
the YP3V-1 can search 280,000 sq. mi. in a single flight at a cost of about one cent per square mile. Cruise speed is about 400 mph. 
Airline type windows have been replaced with large observer stations. 


strength of the air defense in terms 
of guided missiles, both our own and 
our opposition’s. What the time period 
will be I don’t know, but certainly it 
is definitely declining, and I should 
think that four or five vears would see 
it in a secondary role.” 

Fundamental Air Force doctrine as 
it now stands depends heavily upon 
the B-70 and, if the aircraft fails to 
reach operational service, this doctrine 
probably will require a basic overhaul. 
Air Force leaders believe that air su- 
premacy by manned aircraft is. still 
required and that it will continue to 
be tequited for the next 10 years at 
least—the maximum period for which 
firm operational equipment needs gen- 
erally are ‘projected. 

Air supremacy, USAF believes, de- 
pends upon ability to penttrate all tar- 
gets, no matter how well they are de 
fended. Penetration of manned _air- 
craft over enemy territory is the onl; 
way the Air Force feels it can receive 
adequate information. on damage the 
enemy has received and on his actions 
during the second phase of any all-out 
nuclear war. Manned aircraft also are 
considered by USAF to be the only 
weapon that can ensure the success of 
attacks against relatively small targets 
such as airfields. 

Air Force estimates of missile ca- 
pabilities are that no long-range missile 
will have the accuracy or yield of 
weapons dropped from bombers before 
1970. Absolute destruction of targets 
smaller than large cities will require 
large numbers of missiles before that 
period, although the ultimate accuracy 
of ICBMs is predicted to be good 
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enough to destroy missiles in hardened 
sites on a one-for-one basis at 5,000-mi. 
range. Reconnaissance satellites and 
missiles with automatic equipment will 
not be accurate or reliable enough to 
be considered for this vital mission 
before 1970, according to some Air 
Force officials. 


Soviet Defenses 


(he doctrine of manned penetration 
is now being implemented by a sub- 
sonic bomber fleet. However, the Rus- 
sian air defenses against this force are 
being steadily increased, according to 
intelligence estimates. Air Force plan- 
ners believe that this defense already 
is strong enough to lower the penetra- 
tion rate of subsonic bombers with 
current equipment to an unacceptable 
figure. Steps have been taken to in- 
crease the effectiveness of the present 
inventory of bombers through develop- 
ment of such items as the Hound Dog 
air-to-surface missile, the Green Quail 
decoy missile and more sophisticated 
electronic countermeasures apparatus. 
An extensive reequipment of SAC with 
these items is scheduled to begin this 
year. The maximum production of the 
Hound Dog is scheduled for 1960. 

Contrary to some reports, the pri- 
mary purpose of the Hound Dog is not 
to enable a B-52 to attack a target 
from distances beyond enemy defenses. 
The normal mission is for each B-52 
to reach its prime objective after re- 
leasing its two Hound Dogs at other 
targets on the way in. Number one 
objective for Hound Dogs on_ the 
first wave of bombers are the ground- 
launched missile installations of the 


enemy air defense system. It is ex- 
pected that the bomber forces will 
attack in numbers and fight their way 
to the main objectives. According to 
Gen. Earle Partridge, retired com- 
mander of the North American Air 
Defense Command, the easiest air de- 
fense situation is an attack by single 
aircraft or small groups, with maximum 
penetration being obtained by attack- 
ing with closely spaced waves of large 
groups of aircraft in one air defense 
sector. 

U. S. plans apparently are to attack 
in such formations screened by ECM 
and decoy missiles, while firing large 
numbers of Hound Dogs at the ground- 
based defense missiles, radar installa- 
tions and airfields. 

If Soviet air defenses continue to 
be improved at the present rate, Air 
Force believes any subsonic attack will 
become marginal after 1965, even with 
the most advanced equipment. Stand- 
off missiles such as the air-launched 
ballistic missile or cruise type missiles 
are not considered to be any more 
desirable than missiles launched from 
land or sea if they are not used to 
assist an aircraft in penetrating over a 
target. Manned aircraft, USAF’ plan- 
ners say, cannot be justified simply as 
long-range missile launchers. 

Dyna-Soar-type weapon systems with 
extremely high speeds are considered by 
the Air Force to be at least 10 vears 
away from operational status and that 
only weapons that have been under 
serious development during the last 
three-to-four years should be counted 
upon to aid the U.S. defensive posture 
before 1970. 
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French Delay Mirage Bomber Decision 


Paris—French military budget for 
1960 contains authorization for the 
eventual ordering of 50 Dassault Mirage 
4A strategic bombers although final 
decision on production of the twin- 
engine bomber is being held up. 

Pierre Guillaumat, French armed 
forces secretary, revealed this at the 
end of the National Assembly debate 
on the 1960 military budget. Mirage 
4A, of which a single prototype is flying, 
is powered by two Snecma Atar 9 after- 
burning turbojets. It is capable, Guil- 
iaumat told Assembly deputies, of carry- 
ing the French atomic bomb which 
“we hope to manufacture.” 

Production of this first French strate- 
gic bomber, however, still remains under 
a cloud. Guillaumat said “the decision 
to build the production version depends 
on a new decision of the prime minister 
and probably of the entire national de- 
fense committee.” 

Earlier in the Mirage 4A debate, 
Guillaumat defended his department's 
decision, made several months ago, to 
stay with the Atar-powered Mirage + 
instead of using Pratt & Whitney J75 
turbojets (AW Nov. 30, p. 99). Range 
of action of the Atar version, he said, 
permits it—with or without in-flight re- 
fueling—to fulfill missions as defined by 
French policy. 

Although Guillaumat didn’t elab- 
orate on this point, it is generally under- 
stood that Atar-powered versions of the 
Mirage would fly one-way strategic mis- 
sions, landing perhaps in the Near East 
after overflying Russian targets. Many 
French military theorists argue that in 
an atomic war, it isn’t worth worrying 
about returning planes to takeoff point. 

In addition to the 50 Mirage 4A 
bombers, the 1960 budget includes au- 
thorizations for 100 additional Mirage 
3 interceptors. This brings to 200 the 
total number of Mirage 3s authorized 
by the French Defense Ministry. Other 
items in the air force budget include 
authorizations for the ordering of 130 
Fouga Magister trainers and some $13 
million earmarked for purchase of 100 
surplus Douglas AD-4 Skyraiders and 
30 Douglas DC-3s. ‘The Skyraiders, 
plus 220 North American T-28 No- 
mads, will be used in Algeria. 

In all, the 1960 air force budget 
totals some $745 million, of which 
$380 million is to be used for research 
and development projects, new orders 
and construction. Air force section 
represents 22% of the over-all military 
budget. Five years ago this percentage 
was 28%. Over the past five years, air 
force personnel has dropped some 26%. 

Within the over-all military budget 
there is an item for $84 million which 
represents new authorization for nuclear 
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weapon development. Another item 
earmarks some $20 million of authori- 
zation funds for development work on 
an intermediate range ballistic missile 
project, “either French or Allied.” 

Use of American surplus trainer air- 
craft as ground support fighters in 
Algeria came in for heavy criticism dur 
ing the budget debate. 

Since 1956, the French air force has 
armed hundreds of surplus North 
American T-6s with rockets and ma- 
chine guns for use in ground support 
operations against Algerian rebels, but 
now is pushing through a replacement 
program, using the T-28s. 

Deputy Armand Cachat criticized th« 
government for trying to make trainer- 
type aircraft—like the T-6 and the 
T-28A—do the job of combat aircraft 
In 1958, 40 pilots were killed and 2 
injured, he said. Up to Aug. 15 of 
this year, he reported T-6 pilot loss 


as being 25 killed and 11 injured. 

In answer, Guillaumat explained that 
50% of such losses were due to effec- 
tive rebel anti-aircraft fire, and not to 
the qualities of the T-6. 

Squabble over use of American sur- 
plus aircraft in Algeria spotlights this 
ispect of the French aircraft industry: 
over the past five years it has designed 
ind developed prototypes of at least 
five aircraft specifically designed for the 
type of warfare the French have been 
fighting in Indochina and in Algeria. 
hese aircraft began with the Potez 75 
ind include such prototypes as the 
Morane-Saulnier Epervier, the SIPA 
1100, Sud Aviation’s Voltigeur and 
Dassault’s Spirale. Each of these air- 
craft was designed at the request of 
French Defense Ministry. But the 
Ministry has continually abandoned 
these French projects to buy American 
surplus aircraft at cheaper cost. 





Nov. 2, p. 37). 


project is not completely clear. 


and State Department officials. 


armed with French nuclear warhead 


IRBM, began talking with the French 





U. S. Refuses French IRBM Aid 


Paris—French development of an intermediate range ballistic missile is being held 
up by the refusal of the United States to work with France on a bilateral basis (AW 


Informed sources told Aviation Week that American aircraft companies last 
August were ordered by the U.S. government to cease all cooperation with the 
French on IRBM studies. The order, these sources claim, has just about brought to 
halt any French IRBM activity. French officials have admitted it would be impossible 
for France to develop the IRBM and that U. S. aid would be necessary. 

Reason for U.S. unwillingness to cooperate bilaterally with France on an IRBM 
It’s likely the U. S. prefers to work out an arrange- 
ment under which U. S. technical aid would be given to a group of NATO nations 
for development of a NATO-controlled IRBM, rather than help France develop 
an independent weapon which would be controlled only by France. 

It was understood that the U.S. decision was jointly agreed to by both Pentagon 


At the time the U.S. reached its decision, several U.S. aircraft companies in 
Europe already were deeply involved in talks with the French missile study group. 
This outfit, known as (SEREB) Societe d'Etudes et de Realisations d’Engins Balis- 
tiques (AW Aug. 10, p. 28) was set up earlier this year. 
French aircraft companies plus several government agencies. SEREB’s mission is to 
coordinate efforts of French companies in building of an IRBM as well as to deal 
with American companies which were slated to take part. 

Idea was that the French IRBM missile, probably in the 1,500-2,500 mi. range and 
fueled by solid propellants, would be built with American technical aid and be 
It was to be ready by 1965. 

U.S. aircraft companies, anxious to participate in French IRBM program, by the 
end of last August already were working out various projects with the French when, 
as one source in Paris put it, “all hell broke loose.” 
information have been exchanged between the American companies or government 
officials and the French. As yet, no official recognition—either from French or U. S. 
sources—has been made of the new situation. Apparently President Eisenhower’s visit 
with Gen. Charles de Gaulle in Paris last September did not alter the U.S. decision. 

It was impossible to learn whether the U.S. ever really intended to cooperate with 
France on a bilateral basis on the IRBM project. One speculation had it that the 
U. S., under a resolution passed at the NATO summit meeting in December, 1957, 
was willing to help the NATO group develop an advanced type weapon such as an 
IRBM, but wasn’t ready to work out the bilateral deal. 

U.S. companies, however, knowing France was interested in developing its own 
It was at this point, speculation runs, that 
Washington stepped in and slapped down the U.S. companies. 


It is composed of most 


Since then, no further talks or 











Space Technology 





Centaur Tests New w Hydrogen Pump Cycle 


Washington—Pumping cycle that 
eliminates the need for a gas generator 
Bes: : is being used on a rocket engine for 
LIQUID ‘ as i | the first time in firings of the hydrogen- 
Pe: ai a fueled Pratt & Whitney XLR 115-P-1 
= as oe This 15,000-Ib.-thrust engine is being 
| TURBINE dev eloped for the National Aeronautics 
and Space Administration. Two engines 
sets will power the Convair Centaur upper 
stage for space vehicles. Specific im- 
pulses produced are 30% higher than 
with kerosene-fueled rockets. 

Several XLR 115s have been fired for 
as long as several minutes in a number 
of runs at Pratt & Whitney’s Florida 
Research and Development Center near 
West Palm Beach, Fla. (AW July 27, 
p. 28). Hydrogen pumps of flight de- 
sign have been run there for more 
than two years. 

lhe XLR 115 turbopump cycle (see 
diagram) eliminates the gas generator 
used on most liquid rocket engines to 
provide turbine power for pumping 
propellants by capitalizing on the great 
energy released as extremely cold liquid 
hydrogen is expanded into a gas. 

Hydrogen is stored in the fuel tank 
at minus 423F and under slight static 
pressure. First step in the cycle is to 
open a fuel line valve, allowing the 
hydrogen to pass through the pump. 
Combination of the pressure and the 
much higher relative temperature of the 
engine parts causes rapid expansion of 
the hydrogen through a conventional 
regenerative cooling system surround- 
ing the nozzle and combustion chamber. 
Even though the engine has not yet 
fired and the nozzle and chamber are 
at the relatively cold temperatures of 

v. space, they are several hundred degrees 
6 warmer than the initial temperature of 
oy : the hydrogen. 

FIRST PHOTO of complete Pratt & Whitney XLR 115 liquid hydrogen rocket engine The hydrogen, now in gascous form, 
being developed for Convair Centaur upper stage for space vehicles shows propellant pumps passes through the turbine. The turbine 
and turbine, which eliminates separate gas generator used in most liquid engines. Diagram _ j, geared to run both the fuel and the 
below shows flow cycle of liquid hydrogen fuel and liquid oxygen oxidizer in XLR 115. liquid hydrogen pumps. From the tur- 

bine, the gaseous hydrogen flows into 

: of the combustion chamber. Because of 

<—— TURBINE the precision required in the complex 
missions the Centaur stage will have to 

perform, the cycle from tank to thrust 

must be completed in less than a second. 

Once combustion has begun, temper- 
ature inside the chamber reaches ap- 
proximately 5,500F. The great expan- 
sion caused by the heat exchange as 
the hydrogen passes through the cooling 
jacket continues the operation of the 
turbopump cycle. 

The XLR 115 cycle also allows fuel 
tank pressures to be lower than in 
conventional systems, permitting the 

1» use of lighter tanks. 
eel Charles T. Roelke, general manager 
OXIDIZER IN of the center, says this work has shown 


that there is no technical obstacle that 
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would limit the size of hydrogen engines 
of similar design. 

At least three companies—Pratt & 
Whitney, Aerojet and Rocketdyne— 
have experimented with liquid hydrogen 
engines of thrusts above 100,000 Ib., 
but no government agency has yet 
contracted for the development of the 
larger engines. 

NASA reportedly has been limited by 


Space Technology 





a lack of funds from initiating develop- 
ment of larger hydrogen rockets, 
although this may be done next spring. 
Air Force is understood to have with- 
held initiation of larger engines, both 
because of lack of specific requirements 
and an uncertainty as to whether such 
an engine belongs in the national 
booster program, which is under the 
supervision of NASA. 


Third Atlas-Able Lunar Launch 
May Be Attempted Despite Failures 


By Evert Clark 


Washington—Possibility remained 
last week that the U. S. will try again 
to send a 372-lb. payload into orbit 
around the moon using an Atlas-Able 
vehicle, although two Atlas-Ables have 
been lost at a combined cost of some 
$12 million and Atlas is in demand both 
for military use and for a number of 
other space programs. 

First Atlas-Able vehicle exploded at 
Cape Canaveral, Fla., in September 
(AW Sept. 28, p. 30) following a static 
test of the Atlas engines. A launch at- 
tempt using a second vehicle failed Nov. 
26, apparently because a 10-ft. glass 
fiber fairing around the payload gave 
way prematurely. 

No backup vehicle existed as of late 
last week, but a backup payload is ready 
for firing if and when a vehicle becomes 
available. ‘The lost payload and _ its 
backup cost an estimated $2 million to 
design and fabricate. 

Whether another attempt will be 
made soon depends to a great extent on 
what government circles call “the pres- 
tige factor’—the degree of urgency at- 
tached to the mission in view of Soviet 
successes In space. 


Soviet Launches 


Explosion of the first Atlas-Able oc- 
curred while Soviet Premier Nikita 
Khrushchev was visiting the U. S. It 
was bracketed by successful Soviet 
launching of a lunar impact vehicle and 
a vehicle which photographed the 
moon’s far side and went into an earth- 
moon orbit (AW Nov. 2, p. 26). 

National Aeronautics and Space Ad- 
ministration, working under a tight 
budget, had not programed a backup 
vehicle for the first Atlas-Able when the 
program was initiated in November, 
1958. Then, Atlas 20-D, scheduled for 
the Mercury program but not needed 
because an earlier shot produced sufh- 
cient information, was shifted to the 
lunar mission. 

The payload was the largest and most 
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scientifically ambitious that the U. $ 
has attempted to launch so far. ‘That 
fact, plus the pressure of Soviet achieve 
ments, meant that a great many hopes 
were riding on the Thanksgiving Day 
firing. 

Atlas-Able launch was witnessed 
from the central control building at Ait 
Force Missile ‘Test Center’s Cape Can 
averal launching site by a group of offi 
cials_ including NASA Administrator 
T. Keith Glennan, Defense Director of 
Research and Engineering Herbert | 
York, USAF Assistant Secretary fo 
Research and Development Joseph 
Charyk, and Dr. Louis Dunn, president 
of Space Technology Laboratories, In: 
whose company handled systems engi 
neering and technical direction of thx 
vehicle and payload. 

Weighing against the probability of 
using another Atlas-Able for the luna 
mission are costs and priority. NASA 
estimates the expense of the program so 
far at $12 to $15 million. 

If it is decided that cost of another 
vehicle could be absorbed, availabilit 
could present a problem. Atlas is now 
scheduled to boost NASA’s Mercury 
manned capsule and USAF’s Midas and 
Samos military satellites into space, in 
addition to serving as the only current! 
operational U. S. intercontinental mis 
sile. 

Atlas will form the first stage of th 
Vega and Centaur space vehicl 
Neither of these is likely to be used 
to launch the existing 372-lb. payload 
because they have far greater payloa 
capability, and neither will be ready 
less than a year. Only a vehicle of Atlas 
Able size or larger can boost the pa 
load to the moon, so if it is not to | 
scrapped, another Atlas-Able apparent! 
is the only answer. 

If the decision is made to go ahea 
obtaining another Atlas should be rela 
tively easy, since Convair’s Astronauti 
Division is producing the missiles on! 
at about half capacity. ‘Time required 
to obtain the booster might mean a sul 
stantial delay, however. 


NASA Associate Administrator Rich- 
ird E. Horner said last week that no 
backup vehicle existed for the lunar 
mission, but he said “we have under 
study currently the possibility of chang- 
ing our schedule to get the most out of 
the resources that we have available.” 

The Nov. 26 failure was tentatively 
blamed upon failure of the aerodynamic 
shroud around the payload. Atlas was 
launched successfully, but 45 sec. later 
the shroud apparently fell off, exposing 
the payload to severe pressures. ‘T'wo- 
piece shroud was supposed to have been 
separated by explosive bolts at 175 sec. 
ifter launch, after the vehicle had 
eached some 13,500 fps. velocity. 

Parts of the payload found near the 
launching site mdicated it may have 
been torn from the 98-ft. Atlas-Able 
ehicle, but the possibility remained 
that the 20-lb. thrust hydrazine and 
ilunimum oxide engine in the payload 
may have exploded. 


Telemetry Lost 


Some telemetry was lost at 40 sec., 
more at 70 sec., and by 104 sec. after 
unch, all telemetry on upper stages 
had been lost. ‘Tracking information 
ind first stage telemetry indicated that 
the last Atlas engine cut off within one 
second of its 385 sec. scheduled burn- 
ing time. There also were indications 
that the Aerojet AJ10-101A-powered 
second stage fired, but there was no in- 
ication of whether it separated from 
the Atlas. Part or all of the first and 
econd stages fell into the Atlantic 
Ocean off the African Coast. Third 
tage, powered by the Allegany Ballis- 
tics Laboratory X-248 solid propellant 
engine, 11ay have torn off or exploded 
hortly after launching. 

Payload contained 121.2 lb. of sci- 
ntific instrumentation, transmitting 
equipment and power supply aimed at 
measuring micrometeorite impact, hard 
radiation, total radiation flux, low-en- 
ergy radiation, very low frequency radio 
waves and magnetic field. It also was 
going to scan portions of the lunar 
surface and transmit a crude televi- 
sion-like picture. 

lhe 194.8-lb. payload engine, making 
its first flight, was to have supplied the 
final increment of velocity, make as 
many as three velocity corrections dur- 
ng the 2.6-day flight and slow the pay- 
load as it neared the moon in an at- 
tempt to put it into elliptical orbit with 
ts nearest point at 3,000 mi. and its 
farthest point at 4,000 mi. from the 
inar surface. This would have given 
the orbiting payload a 12-hr. period. 

Satellite was a paddlewheel type 
\W Sept. 7, p. 29) similar to Explorer 
VI. Power was to be derived from 8,800 

lar cells on four paddle-like arms that 
vere to have folded outward by spring 
iction before the payload separated 
from the third stage. 
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ARPA Backs Solid Propellant Research 


Washington — Advanced Research 
Projects Agency plans to increase the 
funding and scope of solid propellant 
research as this ARPA program goes 
into its second year. 

Contracts, the first of which were 
awarded a year ago (AW, Nov. 3, 1958, 
p. 34), are aimed at the development of 
high-energy solid rocket propellants 
which reportedly would have specific 
impulses of approximately 320 sec. In 
all, ARPA let 54 contracts on an annual 
renewable basis. 

Four of these contracts—the largest 
were for integrated research on com 
plete solid propellants. The other 50 
were for supporting research in these 
five fields: propellant performance, spe 
cialized synthesis, ingredients research, 
high temperature research and_ basic 
research. 

Funding for the four integrated re 
search contracts last vear totaled $6 
million; this year it will be boosted to 
approximately $64 million. Contractors 
are Esso Research and Engineering Co., 
Dow Chemical Co., Minnesota Mining 
and Manufacturing Co. and American 
Cyanamid. ARPA has authorized ex 
tensions of all four contracts. Actual 
contract negotiations are carried out for 
ARPA by the three military services. 

Funding for the second year of the 
Dow contract, which is the onlv one of 
the four actually in the negotiating 
stage, has been authorized at $2,298, 
000. Esso, which was awarded. a $1,- 
264,000 contract by ARPA last vear, 
will receive $1,722,000 for its work for 
the forthcoming year. 

Minnesota Mining, whose contract is 
up for renewal Feb. 1, will get $1,515, 
000, and American Cyanamid will re 
ceive $1 million. 

ARPA’s 50 supporting solid-propel 
lant research contracts will be renewed 
as they come up over the next few 
months at approximately their first-vear 
funding levels. Among the extension 
authorizations already approved are At- 
lantic Research Corp., $200,000 for 
specialized synthesis work—one of 18 in 
this field; New York University, $265,- 
000, also for specialized synthesis; Alle- 
gany Ballistics Laboratory (Hercules 
Powder Co.), $355,000 for propellant 
performance research—one of 11 con 
tracts in this area. Soon up for renewal 
and expected to be approved is ARPA’s 
contract with Allied Chemical Corp., 
which last May received $750,000 for 
research on high energy oxidizers 

In addition, ARPA recently 
a new supporting solid-propellant_ re- 
search contract with Jet Propulsion 
Laboratory. Contract is for research in 
non-destructive testing and is funded 
“at the $1 million level.”” ARPA cut 


signed 
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rently is in the process of negotiating 
another new contract on the “deflagra- 
tion to detonation phenomena.” Fund- 
ing for all contracts is available in 
ARPA’s Fiscal 1960 budget, which 
went into effect last July. 

The ARPA solid propellant research 
contracts are aimed generally at the de- 
velopment of “‘more energetic solids to 
vastly increase our present capability.” 
Contractors are given end objectives, 
rather than detailed specifications. 

As the director of one company’s 
program on an integrated ARPA con- 
tract put it: “These contracts, at least 
the four integrated ones, are among the 
more intelligent contracts negotiated by 
the government; they don’t tie your 
hands or really limit you in any way.” 

In this program, ARPA is looking for 
breakthroughs rather than simple ad- 
vancements in solid propellant technol- 
ogy. Most of the contracts involve fairly 
basic research. Primarily for this reason 
ARPA chose its industrial contractors 
mainly from old line chemical and 
petrochemical companies which had es- 
tablished research groups with extensive 
backgrounds in relatively basic areas of 
chemistry, physics and combustion 
rather than from the solid propellant 
processors. 

ARPA’s solid propellant contractors 
maintain close liaison and are kept up to 
date on each other’s progress. The four 
companies holding the integrated con- 
tracts, for example, meet formally each 
quarter. ARPA and the three services 
are represented at these meetings. In 





NASA Budget 


Washington—National Aeronautics and 
Space Administration will ask Congress 
for “something under a billion dollars 
total” for its Fiscal 1961 budget, Asso- 
ciate Administrator Richard FE. Horner 
said last week. 

A supplemental request 
1960 also was still being considered last 
week, A major consideration in both a 
supplemental and the Fiscal 1961 budg- 
ets is the cost of continuing the Saturn 
booster program. 

Horner said the 1961 request will be 
between the half-billion asked in Fiscal 
1960 and one billion. The actual figure 
is believed to be approximately $800 
million (AW Nov. 16, p. 25). There has 
been speculation recently that the Fiscal 
1961 request might run as high as $1.2 
billion. Horner’s comment leaves open 
the possibility that a supplement Fiscal 
1960 request plus the Fiscal 1961 request 
of less than a billion might produce 
a total in the neighborhood of $1.2 bil- 
lion. 


for Fiscal 











addition, contractors get together fre- 
quently on an informal basis. 

Having started at essentially the same 
base line, the four holders of the inte- 
grated ARPA research contracts today 
stand at roughly the same progress mark. 

No ARPA contractor has come up 
with a new compound. This is expected 
to take another year or two and there 
is some disagreement as to what the 
end product will be when it is devel- 
oped. Some contractors believe it is 
more likely to turn out to be a high- 
energy storable liquid propellant than 
the high-energy solid originally sought 
(AW Nov. 30, p. 23). A high-energy 
monopropellant, according to others, 
also is a possibility. 

Whatever it proves to be, the new 
propellant is expected to make use of 
fluorine as the oxidizing element. While 
it is possible to increase the energy level 
of all solid propellant constituents, most 
of the current research is being concen- 
trated on the oxidizer. Because the 
oxidizer accounts for the largest per- 
centage of the total propellant, ARPA 
contractors feel that improvements in 
this area will provide the best over-all 
return on any research investment. 

Nor is it any coincidence that most of 
the ARPA contractors in this area are 
currently trying to get fluorine to do the 
oxidizing job. Theoretically, it is the 
most energetic oxidizing element avail- 
able—but only as a gas or cryogenic 
liquid. When combined in a. solid 
state, fluorine at present becomes one 
of the most unreactive materials in ex- 
istence. This is the reason some ARPA 
contractors believe the program is more 
likely to result in a liquid propellant 
than the intended solid. 

Regardless of the eventual outcome, 
contractors and ARPA officials agree 
that the results so far appear promising 
and justify continuation of the program. 
During the past year, the four com- 
panies holding the integrated ARPA 
research contracts have concentrated on 
defining their areas of attack, determin- 
ing just which types of compounds 
looked most promising. Now that they 
know what to make, they are trying to 
develop syntheses for them. 

In another year, some contractors sav, 
they could conceivably have a new solid 
propellant compound. Then they will 
have to scale up output—from 4-gram 
to 100-gram quantities—to get enough 
propellant to test. Their work will end 
with the successful testing of a small 
quantity of a new solid propellant. 
As presently planned, it will not be up 
to the current ARPA contractors to 
prove that their new propellants can be 
produced in large quantities or that they 
will perform well in full-scale rockets. 
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Thor-Able IV interplanetary probe will travel around sun with “paddlewheel” arms extended for trapping solar energy. 


First Details of Thor-Able IV Solar Satellite 


National Aeronautics and Space Admin- 

istration’s Thor-Able IV __ interplanetary 

probe, projected for launch about Dec. 15 

into a trajectory which will make it a % EARTH'S 
satellite of the sun, will be approximately ae ee 
26 in. in diameter and weigh 80-90 Ib. ‘ 
Like Explorer VI earth satellite, it will 

carty four “‘paddlewheels” fitted with solar- 

energy cells. Thor-Able IV will not use 

Explorer VI’s “propeller blade” units on 

surface to control the payload interior tem- 

perature (see p. 53) but will use a simpler, 

paint-pattern scheme on the surface to main- 

tain an internal temperature value between 

38F and 80F. Because it will come so much 

closer to the sun during its elliptical orbit 

than did Explorer VI, it is likely that the 

paddlewheel solar cells also will have to 

incorporate a heat protection scheme. Space 

phenomena will be telemetered on 378.21 

mc. from payload to ground stations in the 

tracking chain. Contributing to the NASA. 1 
managed project is Air Force’s Ballistic Fd ABLE IZ 
Missile Division, with its Thor interme- 

diate range ballistic missile booster coupled 

to an Aerojet AJ10-101A second stage and 

Allegany Ballistics Laboratory X-248A4 third 

stage, and Space Technology Laboratories, 

which is building and integrating the in- 

strumented paddlewheel payload. Weight 

limitations dictate that only one transmit- 

ter and a few scientific experiments can be Satellite will orbit the sun in an elliptical path, with closest approach to the sun in, the 
carried. Thor first stage carries no guid- vicinity of the orbital path of Venus, and its greatest distance from the sun in vicinity of 
the orbital path of earth. Perihelion will be about 66-67 million miles and aphelion about 


» 
QO EARTH 
\ 


ance, only an autopilot, and first and third a 
stages carry no tracking instrumentation. 93 million miles. Sun orbit will be about 300 days. 


AVIATION WEEK, December 7, 1959 33 





McElroy Outlines Airborne Alert Plans 


By Craig Lewis 


Washington—Neil H. McElroy out- 
lined a composite strategic deterrent 
concept for the next four years which 
could include a Boeing B-52 airborne 
alert as he left the Defense Department 
last week to return to private industry. 

McElroy revealed that the ground- 
work is currently being laid for an ai: 
borne alert capability during the critical 
1961-63 missile gap period so that it 
will be available in case the Joint Chiefs 
of Staff decide such an alert is needed 
to shore up U. S. deterrent power during 
the vears the Soviet Union has superior 
missile power. Funds have been al- 
located for training and cquipment 
needed to make an airborne alert feas- 
ible. 

McElroy discussed the U. S. strategic 
deterrent concept for the missile gap 
period at a press conference held shortly 
after the White House announced his 
long-expected resignation and after the 
President had awarded McElrov the 
Medal of Freedom. The former Defense 
Secretary left the Pentagon the same 
day his resignation was announced, and 
he is scheduled to return to Proctor & 
Gamble today to become chairman of 
the board after two vears and two 
months in the Pentagon. 

McElroy was replaced last week by 
Thomas §S. Gates, Jr., former deputy 


secretary of defense. Gates, 53, a Phila- 
delphia banker, has served in the Penta- 
gon since 1953. He became undersec- 
retary of the Navy in 1953 and later 
moved up as Navy secretary. He tre- 
placed the late Donald Quarles as dep- 
uty defense secretary last summet. 

McElroy’s last major job was to com- 
plete preparation of the military budget 
for Fiscal 1961. McElroy said the 
budget sent to the White House for 
presentation to Congress is designed to 
hold U. S. defense spending close to the 
$41 billion level. The total military 
budget, however, may be close to $43 
billion next year since foreign military 
aid will be included for the. first time. 

Although he refused to discuss 
budget details, McElroy conceded that 
the ‘Army Nike Zeus anti-ICBM_ svs- 
tem will not go into production during 
Fiscal 1961 but will continue with “very 
generous support of a research and de- 
velopment program.” Other effects of 
the final budget decisions began to be- 
come apparent last week when USAF 
cut back its B-70 program (see page 26). 
McElroy said the Joint Chiefs have dis- 
cussed the general adequacy of the 
budget, but th: it they will not be asked 
to sign a letter endorsing it this vear 
as thes were required to do last vear 
(AW Mar. 16, p. 29). 

McElroy said the U. S. strategic de 
livery capability is substantially higher 








Saturn Configuration Under Review 


Washington—Project Saturn technical committee was scheduled to meet late last 
week to discuss the upper stages to be used with the 1.5-million-Ib. thrust clustered 
Some thought is being given to designing completely new 
upper stages rather than using existing rockets since great dependence will be placed 
upon the Saturn-boosted vehicles in the attempt to match Soviet space achievements, 


Saturn space engine. 


and stages designed specifically for use with Saturn might produce better results. 

Initial meetings of the committee were held Nov. 27 and 28 to discuss the types 
of missions that Saturn-boosted vehicles might perform. Two-day meeting last week 
was to consider the numbers and types of upper stages that would be needed to 
perform those missions. 

Whether new upper stages will be designed apparently is the most important 
question still to be settled in the Saturn program. Budget for the project for Fiscal 
1961 is expected to remain at about the $140 million recommended some time ago 
by the Advanced Research Projects Agency. Competition for new upper stages would 
be time-consuming and require proving out of the new vehicles that resulted, but 
optimization of the whole vehicle might be worth the resulting extra investment in 
time and money. 

The committee is advising the National Aeronautics and Space Administration on 
technical aspects of the project, and Advanced Research Projects Agency is continu- 
ing to administer the program until it is transferred from ARPA to NASA sometime 
next year. Actual work is going on at the Army Ballistic Missile Agency. 

Chairman is Abe Silverstein, space flight development director for NASA. Members 
are Wernher von Braun, development director at ABMA; Abe Hyatt, assistant 
director for propulsion for NASA; George Sutton, chief scientist of ARPA; T. C. 
Muse of Defense Department’s directorate of research and engineering; USAF Col. 
Norman C. Appold, who is in charge of NASA-ARPA relations for the Air Research 
and Development Command. Secretary is Eldon Hall of Hyatt’s office. A Saturn 
task force also has been named to handle logistics problems. 








than it was two years ago and that the 
limited war capability also has increased, 
primarily through deployment of tacti- 
cal nuclear weapons. The retiring De- 
fense Secretary repeated his earlier fore- 
cast that the U. S. and the Soviet Union 
would each have about 10 interconti- 
nental ballistic missiles operational by 
the end of 1959. He said that, if ‘they 
build what they could build and if we 
build what we intend to build,” Soviet 
missile capability will be superior in the 
1961-63 period. 

To counter this missile gap, the 
U. S. plans to maintain a composite 
deterrent force until Minuteman _ be- 
comes operationai in 1963. The bomber 
force of the Strategic Air Command is 
a key element in this composite force, 
McElroy said, and provisions are being 
made to prepare for a possible airborne 
alert to keep part of the B-52 force 
secure from destruction on the ground. 

Alert preparation invelves training of 
air crews and procurement of long lead- 
time items, such as engines, so that the 
crews will be ready and the equipment 
in storage if the Joint Chiefs of Staff 
decide such an alert is necessary. Some 
funds are available in the current budget 
for this preparaticn, and more money 
is allotted in the Fiscal 1961 budget. 

McElroy pointed out that the life 
of the B-52 will be extended by the 
North American Hound Dog missile. 
This 500-mi.-range missile carries a nu- 
clear warhead and can be launched 
from the B-52G and B-52H to destrov 
enemy defense installations and clear 
the way for bomber penetration of 
enemy territory. McElrov said the 
Hound Dog does not interfere with the 
bomb-carrying capacity of the B-52 

Discussing U. S. missile capability, 
McElroy said: “Today we are satisfied 
that the Convair Atlas is a_ proved 
weapon and are moving ahead vigor- 
ously to deploy them.” He also said 
“it is intended that Titan will con- 
tinue in the picture.” The Polaris fleet 
ballistic missile submarine force was 
mentioned as another part of the com- 
posite deterrent force, and McElroy 
said the submarines will go on station 
at the rate of about one every four 
months after the first one becomes 
operational late next year. He said this 
scheduled Polaris buildup will continue 

‘as far down the road as we can see.” 

While he described current ICBMs 
as important deterrent elements, McE1- 
roy cautioned against investing too 
heavily in first-generation weapons that 
might be quickly superseded by im- 
proved second-generation missiles. Tu- 
ture plans obviously depend heavily on 
successful development of Minuteman, 
and McElroy said the program is “‘re- 
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President’s Advanced Planning Views 


Washington—President Eisenhower last week outlined his views of the mixed force 

concept and advanced weapons planning in reply to a question at a press conference 
on the eve of his departure to Europe. Following are the question and the Presi- 
dent’s reply: 
@ Charles H. Mohr, Time magazine—“Mr. President, this is a moment in history in 
which we have to maintain a large strategic capability in manned aircraft and, at 
the same time, paying for the increasingly expensive development of missiles capa- 
bility; and also, an anti-missile defense capability. 

“And I wonder if you could discuss and explain to us how, in such a moment in 
history, the defense budget does not need to rise but can stay relatively stable over a 
period of two or three years?” 
© The President—“Well, I think that the first thing is this: 

“Since you are going from one defense system, largely, to another, particularly in 
this matter of deterrent, there is an old saying—what is it—‘Be not the first by 
which the new is tried, nor yet the last to lay the old aside.’ 

“Now, that’s what we’re doing. But we are, if you want to have a real, really 
expensive thing, stop everything now that we’ve been doing and then just put a 
tremendous hysterical urge about the business of getting something new. 

“Now you will really have, to my mind, a bad answer and an expensive answer. 
But as we are finding that our Atlas is operational, and is operational, and it comes 
into this picture, it is only natural that there is shown less concern and less cost in 
the matter of developing newer and better and bigger airplanes, faster, higher flying, 
and so on. 

“Now, we do not quit that entirely. As you know, the B-58, on a moderate pro- 
gram, is to be completed, and there is a very definite, there is an R&D program 
going on on one that’s even bigger (apparently the B-70, see p. 26), so that we do 
not feel ourselves within just a matter of two or three or four years completely 
dependent upon the missile, until we’ve got these missiles perfected to the point where 
we think that the deterrent itself needs nothing else.” 











ceiving optimum funding” and the 
solid fuel missiles are expected to be in 
place in the calendar year 1963. 

Although the composite delivery 
force is generally discussed as a means 
of filling the 1961-63 missile gap until 
Minuteman is operational, McElroy 
said that ‘‘we do not plan at that time 
to depend only on the Minuteman 
either.” He said he thinks the bomber 
will be in the inventory “for quite 
some time to come.” 


British Industry 
Resists Group Edict. 


London—British aircraft industry is 
resisting pressure to regroup until the 
government defines its future policy, 
outlines its aircraft requirements. and 
decides the scale of any British par- 
ticipation in supersonic aircraft and 
space programs. 

The opinion still is widely held 
among leading companies that when it 
possesses this information, the indus- 
trv should be left to decide a structure 
for itself, without government pressure. 

Reliable sources maintain that the 
Minister of Aviation Duncan Sandys, 
in a recent fact-finding tour of major 
aircraft companies, was insisting on a 
50% contraction of the aircraft indus- 
try of 120,000 workers, based on three 
major aircraft groups and two engine 
companies. 

Envisaged by the Minister as the 
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new groups were English Electric 
Vickers and Hawker Siddeley, Bristol, 
and a consolidation of the Airco group 
(de Havilland, Hunting and Fairey 

All other companies were expected ti 
be absorbed later by these groups. 

Regrouping is disliked by the indus 
try for a wide range of reasons and t 
bring pressure to bear, Sandys is 1 
ported to have stopped the issuance of 
contracts in many categories until som¢ 
reshaping has been agreed. According 
to one source, a contract affected bi 
the clamp is the Fairey Rotodyne. An 
other could be the Hovercraft. 

De Havilland is not anxious to close 
the Airco links because outside of th« 
Airco 121 airliner, both Hunting and 
de Havilland have completed rival de 
signs for jet feeder aircraft. ‘The merget 
between Bristol and Hawker Siddele 
appears to be stymied by financial 
factors associated with each. 

Companies most hostile to any re 
grouping were Handley Page and Black 
burn and General Aircraft Co., which 
probably accounts for their absenc 
from the three-group structure. 


News Digest 





Martin Co. last week reported addi 
tional purchase of stock of Genera 
Precision Equipment Corp., adding t 
the more than 10% of General Preci 
sion stock acquired this summer, and 


continuing Martin’s trend out of the 
aircraft business (AW Nov. 9, p. 29). 
Ownership of common stock has in- 
creased from 140,300 shares to 183,700 
hares, equal to 16.3% of total common 
utstanding. 


Sikorsky Aircraft’s turbine-powered 
imphibious $-62 demonstrator helicop- 
ter nosed over during a simulated auto- 
rotative wheels-down landing on the 
Housatonic River, adjacent to the com- 
pany’s Stratford, Conn., plant. No in- 
juries were sustained by the crew. Heli- 
copter, which broke in two forward of 
tail pylon (just aft of where hull rises 
rearward out of water), suffered water 
ind mud damage to its interior but is 
not a total loss. 


Allegheny Airlines Martin 202 
crashed last week into a mountainside 
near Williamsport, Pa., during an ap- 
proach course killing 25 passengers and 
crewmembers aboard. One passenger 
survived. According to observers at the 
\irport, the aircraft missed its initial 
ipproach during a light snow and cir- 
led to line up for a second approach 
which brought it over the mountain 
ranges near Williamsport. It was dur- 
ing this maneuver that the accident 
yccurred. 


British government last week de- 
lined to sell 17 Hawker Hunter jet 
fighters to Cuba (AW Oct. 5, p. 131) 
is part of Britain’s policy to restrict sale 
f arms in the Caribbean area. Cuba 
wanted to trade Hawker Sea Furies for 
the jets. 


Air Force accepted the first opera- 
tional Convair B-58 last week for the 
Strategic Air Command inventory. ‘This 
first production model was the 31st 
B-58 built and is an improved version 
f the earlier test models. First 30 
B-58s went into flight test programs, 
but 13 of them will be converted to 
yperational configuration and go into 
guadron service. 


Hiller X-18 VTOL has made its first 
flight at Edwards AFB, Calif., with the 
tilt-wing fixed in a near-horizontal posi- 


tion (AW Nov. 16, p. 39). 


lasted 20 min. 


Flight 


USAF-General Electric Co. experi- 
ment aimed at obtaining the first color 
movies from space (AW Nov. 23, p. 23) 
failed last week when a GE nose cone 

irying a 16-mm. color camera and 
launched by a USAF-Douglas Thor 


was not recovered. 


Kaman Aircraft Corp. will attempt 
break the Soviet helicopter altitude 
cord (AW Mar. 30, p. 41) Dec. 9 
ising its USAF H-43B turbine heli- 


opter. 
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Jets Spur Transatlantic Passenger Rise 


Airlines foresee one-third increase in seats next season, 


as 12 carriers phase jets into service. 


By Glenn Garrison 


New York—Airline capacity on the North Atlantic, which rose little last 
summer as most carriers waited for their jets, is expected to increase by about 
one-third next season when 12 airlines will be offering jet service. 

Most carriers reported good results for the 1959 peak season although many 
were holding the line in seat capacity, as predicted by Aviation Week (May 4, 
p. 40). Scheduled International Air Transport Assn. airlines offered 956,973 
seats on the route during the June-through-September period, an increase 


of 4% over the same period of 1958. 

Passengers carried totaled 693,976, an 
increase of 12%. By way of contrast, 
capacity increased 40% in the summer 
of 1958 over the summer of 1957 and 
the passenger increase was 33%. Many 
carriers in 1958 were adding new units 
of their late-model piston ficets. 

For the first, nine months of 1959, 
the passenger total was up 13% to 1, 
091,478, topping the million mark for 
the first time so early in the vear. Ca 
pacity for the nine months rose 5% to 
1,626,505 seats. Over-all passenger load 
factor for the four-month summer pe 
riod of 1959 was 73%, up from 68% 
the previous season. 

First-class passengers carried in the 
1959 summer period totaled 121,457 
he economy class total was 544,169 
and the vanishing transatlantic tourist 
accounted for 28,350 


class passenger 


occupied seats 


Transitional Period 


Only Pan American World Airways 
and British Overseas Airways Corp. had 
jects in their transatlantic fleets during 
the entire summer 1959 period, but 
only four of the 16 IATA airlines on 
the run will lack jets next summer. 
Most of the new Douglas DC-8s and 
Boeing 707-320s and 420s will begin 
appearing in service next spring Jets 
will dominate the North Atlantic next 
summer, and the carriers face this tran 
sitional period with some uncertainties 
¢ Filling the expanded capacity, which 
an AviATION WEEK survey indicates 
mav total 1,274,000 seats next summer, 
will call for strenuous competitive sales 
efforts to find the market. Burgeoning 
prosperity on both sides of the Atlantic 
is a hopeful omen. The jets themselves, 
with their new standards of comfortable 
flight and their time-chopping speeds, 
should stimulate new sources of busi- 
ness. But whether all carriers will be 
able to keep their expensive new jets 
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busv enough and full enough to make 
them pay during the first big jet season 
is a question everyone wishes he could 
answer. Forecasts to AVIATION WEEK 
of traffic increases ranged from 15% on 
up to a doubling of the business. 

e Rate situation still is uncertain be- 
cause of the breakdown of IATA traf- 
fic conference negotiations at Honolulu 
(AW Oct. 13, p. 40). As things now 
stand, there will be no official IATA 
fare or other agreements in effect on 
the Atlantic after Apr. 1. However, 
most airline officials feel that no open- 
rate situation will come about. Either 
the carriers will hold a special meeting, 
probably early next year, and come up 
with a transatlantic IATA agreement, 
or the status quo will probably obtain 
on an unofficial basis. Consensus is 
that a special meeting will be held, with 
little change in fares except that the 
jet surcharge probably will be elimi 
nated. 

e Air Union, the cooperative program 
among four European operators, would 
change the competitive balance if its 
effects were felt next vear. But it seems 
unlikely that Air Union’s plans, which 
are still in an early stage of develop- 
ment, will be significant on the route as 
far as 1960 is concerned. Its members 

\ir France, Alitalia, Sabena and Lufth- 
ansa—are proceeding with their indi- 
vidual, competitive sales drives for next 
vear’s transatlantic business. 


Summer Trend 


The past summer’s over-all trend to- 
ward holding the capacity close to pre- 
vious levels was by no means uniform, 
and the picture varied considerably 
among individual carriers. ‘The two op- 
erators of jets during the period, for 
example, took different approaches, 
with Pan American cutting capacity and 
BOAC increasing capacity substantially. 
Here are examples of individual results 


for the June through September, 1959, 
period and tentative outlooks for 1960: 
e Pan American achieved a spectacular 
load factor of 86% for the period, cut- 
ting its capacity by 9% and yet carry- 
ing 14% more passengers than during 
the same four months of 1958. Load 
factor for the 1958 period was 69%. 
Seats offered in the 1959 period totaled 
149,359, split 74,747 eastbound and 
74,612 westbound. Passengers totaled 
128,768—62,672 eastbound and 66,096 
westbound. The airline offered 55% of 
its seats in Boeing 707-120 jet equip- 
ment during the period. Next summer, 
Pan American expects to increase its 
capacity by 15-20% on the route, with 
jet service comprising about 80% of 
the total. The carrier plans to operate 
40-45 transatlantic round trips a week 
at the peak of summer 1960, exclusive 
of the West Coast-Europe polar route. 
Its Boeing 707-320s, already phasing 
in to the North Atlantic operation as 
well as on other routes, will probabl; 
be augmented by other jet equipment— 
leased Douglas DC-8s from National 
\irlines under Pan American’s and Na- 
tional’s reciprocal agreement, and/or 
Pan American’s own DC-8s, which will 
start arriving next spring for assign 
ment to the carrier’s divisions. Pan 
American’s estimate of the market ex- 
pansion next year is 15% for the 
North Atlantic. At the peak of the sea- 
son, when space is usually hard to get, 
the airline believes next summer’s traf- 
fic will provide a demand for piston as 
well as jet seats. Pan American’s DC-S8s, 
in a typical configuration, will seat 36 
first class and 87 economy passengers, a 
total of 123. 

@ BOAC took a different course from 
Pan American’s last summer, increasing 
capacity by and carrying 42% 
more passengers for a total of 162,925 
seats and 112,647 passengers during the 
period. Figures include BOAC’s trans- 
atlantic operation from Canada. Load 
factor was 69%, a drop from 75% 
during the same 1958 period. The 
British carrier provided 30% of its 
capacity in its Comet 4 jets and also 
operated the turboprop Bristol Britan- 
nia and the Douglas DC-7C. ‘The 
Comets were used in de luxe and first 
class and first and economy configura- 
tions, with tourist and economy pas- 
sengers carried in the other equipment. 
Comet load factor for the period was 
“slightly under 90%,” BOAC said. 
First-class passengers in all equipment 
for the period totaled 24,355 and first- 
class seats totaled 34,965, for a first- 
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First Lufthansa Boeing 7 


acaba mi # 


07-420 Rolls Out 


First Boeing 707-420 Intercontinental jet transport for Lufthansa German Airlines is rolled out from the Boeing Airplane Co. plant 
at Renton, Wash. Airline has ordered four Intercontinentals; plane will make its first flight this month and will be delivered late in 
January. Powerplants are four Rolls-Royce Conway bypass engines. 


class load factor of 69%. Although 
most airlines ‘had dropped their tourist- 
class accommodations by last summer, 
BOAC offered 29,262 seats in this class, 
carried 18,482 tourist passengers. 


Economy capacity was 98,698 seats and 
passengers totaled 69,810. BOAC plans 
to offer about 40% more peak capacity 
next summer than during the peak of 


1959. 

Its Rolls-Royce Conway-powered 
Boeing 707-420s will be phased onto 
the route beginning next January, and 
Comets will be phased off the run with- 
in a week of the Boeing jet transport 
inaugurals. 


Promising Outlook 


Outlook for filling the scheduled ca- 
pacity is “‘promising’” in BOAC’s view, 
and the carrier already has bookings 
which indicate a 500% increase in char- 
ter business during the year. Charters 
will be flown in all types of equipment 
including the new jets. 

Trans World Airlines, which has just 
inaugurated its first transatlantic jet 
service with Boeing 707-320s (AW 
Nov. 30, p. 41), cut back its summer 
1959 capacity to 107,109 seats, com- 
pared with 138,278 the previous sum- 
mer. Passengers totaled 76,561, down 
from 87,723 during the same period of 
1958. Mainstay of ‘TWA’s transatlantic 
fleet last summer was the Lockheed 
1649A Constellation. During -the pe- 
riod July 3 through Sept. 26 of 1959, 
I'WA offered a peak of 45 round trips 
a week, 

Next summer, the airline expects a 
peak of only 40 weekly round trips on 
the North Atlantic, but 35 of them will 
be in the big jets and peak weekly ca- 
pacity is expected to total 11,790 seats 
in both directions, compared with 
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6,922 seats last summer. The other fi 


round trips will be flown in 1649As and 
these aircraft also will connect with th 


jets at overseas gateways. TWA for 


casts a passenger increase of 50% for 


the year 1960. 


KLM Increase 


KLM Royal Dutch Airlines increas¢ 
its trafhe by 21% to 64,977 passeng< 
while its capacity went up only 13 
to 91,296 seats. The carrier expects 
15% increase in both seats and traff 
for next season. First transatlantic 
service with DC-8s is planned Apt 
with a daily round trip between N 
York and Amsterdam. 

From June 1 on, KLM expects 


schedule two daily DC-8 flights an 


two daily DC-7C 
carrying economy 
and berths. The carrier has moved fro1 
fifth place in transatlantic passeng: 
volume to fo: ch place, on the basis 
summer 1959 ngures. 
Scandinavian Airlines 
duced its transatlantic 


flights, the latt 


System 
capacity 


slightly during the four-month perio 


from 83,644 to 83,016 seats, showe 
a tiny traffic increase from 58,237 p 
sengers in the summer of 1958 to 5 
443 passengers last summer. Next | 
it will step up capacity by 30-35%, 
cording to present tentative plans. Lik 


i 
5 & 


Pan American, SAS believes the indus 


try can expect an increase of abo 
15% in passenger traffic. 

The Scandinavian carrier plans 
make the most of its Sud Caravellc 
connections with its transatlantic D¢ 
8s. With this equipment combinati 
as one of its prime sales tools, SAS 
pressed confidence it can achieve hig 
load factors with its transatlantic jet 


and also expects to fill enough piston 


and first class seat 


seats to make its DC-7C flights profit- 
ible. 

[It will start phasing jets onto the 
\tlantic in April and expects its piston 
services to end around the middle of 
next September. 

By July, SAS may be offering 18 
weekly jet and seven weekly piston 
schedules. 

\ir France offered 69,361 seats, up 
0% from the 1958 period. Traffic in- 
creased 17% to 50,094 passengers. Of 
the 1959 capacity, 57,823 were in 
conomy seating. The airline esttmates 
| capacity increase next season of 60%. 
Boeing 707-320 service is scheduled 
to begin from New York Jan. 25 with 
laily flights, and by next summer peak 
ll-jet service is planned with three 
daily flights. 

By Apr. 1, jet schedules will fly the 
polar route from Los Angeles via Mont- 
real, and Chicago will be served by 
\pr. 15. At that time, all of Air 
rance’s transatlantic services will be 
et 

The carrier's 320s will carry 32 de 
luxe and 108 economy passengers. 


Hard Sell 

Other jet plans include Paris-Anchor- 
ige-T'okyo service beginning Feb. 2 
with the 320. Like SAS, Air France will 
ell its Boeing-Caravelle combination 
hard. Air France now has six Caravelles 
flying, expects its order of 24 to be 
ompleted by the end of next year. Not 
long after, the carrier plans to be 
serving 81 cities with its jets: 42 with 
the Caravelle and 39 with its 17 Boe- 
ings. 

Lufthansa German Airlines boosted 
ummer 1959 capacity by 24% over the 
previous season, carried 23% more 
passengers. Totals were 47,078 seats 
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and 33,661 passengers during the 1959 
period. Lufthansa’s first Boeing 707- 
420 is scheduled to go into transatlantic 
service Apr. | from New York and 
Chicago, and polar jet service from San 
Francisco beginning May 10. 

The airline will have three of the 
big jets in operation next summer and 
four next fall. It plans to operate three 
weekly flights out of Chicago, seven 
out of New York and two out of San 
Francisco at the peak, and to add 
flights with 1649A equipment when 
necessary. 

Sabena Belgian World Airlines cut 
back capacity 11% following a special 
expansion the year before in connection 
with the Brussels Fair. Seats during 
the 1959 period totaled 50,510 and 
29,966 passengers were carried, a drop 
of 18% from the previous summer. 
Sabena’s 707-320s are scheduled to ap- 
pear in North Atlantic service Feb. 15 
with four weekly round trips, which 
will be supplemented by three weekly 
DC-7C flights. The airline expects to 
schedule 14 weekly jet flights at the 
peak, 

Swissair will step up its transatlantic 
capacity drastically as its DC-8s begin 
phasing in, with first service tentative]; 
scheduled for May 6 with three weekly 
New York-Zurich schedules. Nine to 
12 weekly schedules are planned for 
next year’s peak when the carrier’s three 
plane fleet has been delivered. 

Swissair will be the third carrier to 
tie transatlantic jets in with its own 
Caravelle jet schedules (AW Nov. 23, 
p. 43). During the four-month period 
of 1959, Swissair’s capacity was up only 
slightly to 28,631 seats, compared with 
27,942 during the 1958 period. Passen 
ger total rose from 20,465 to 21,874. 

Trans-Canada Air Lines plans to put 
its Conway-powered DC-8 on trans- 
continental domestic service Mar. | and 


“—_— 


to offer DC-8 service on the North 
Atlantic beginning Apr. 1. Last sum- 
mer, the airline offered 38,333 seats and 
carried 30,899 passengers for a load 
factor of 81%. Totals for the 1958 
period were 37,010 seats, 29,245 pas- 
sengers, load factor 79%. 

Qantas Empire Airways introduced 
transatlantic Boeing 707-120 jet service 
in September as part of its new round- 
the-world jet service. With two weekly 
round trips and no originating base on 
the Atlantic shores, Qantas carries a 
very small percentage of the transatlan- 
tic traffic. If frequencies are stepped 
up next year, they will still be a part of 
the global service. 

Four of the 16 IATA airlines on the 
North Atlantic will face next summer 
without jet equipment. Irish Air Lines, 
which entered the transatlantic picture 
in May, 1958, with leased Lockheed 
1049H equipment, expects delivery of 
its first beefed-up Boeing 720 next fall. 
In the meantime, it will continue to 
offer an all-economy service on the run. 

Canadian Pacific Airlines, which has 
been flying Britannias four times a week 
from Vancouver, B. C., to Amsterdam 
and DC-6Bs from Montreal to Santa 
Maria, Lisbon and Madrid, has ordered 
four Conway-powered DC-8s and ex- 
pects the first delivery in December, 
1960. During the interim, the Cana- 
dian carrier will get in some spadework 
on a newly-won route to Rome, with 
first schedules set for Mar. 1. Britannias 
will fly this route, which is an extension 
from Lisbon. 

Iberia Airlines of Spain has ordered 
three DC-8s and hopes to get the first 
in late 1960. The carrier operated four 
weekly Lockheed Super G Constella- 
tion flights on the North Atlantic last 
summer, as it did in 1958. It plans no 
increase next year but is stepping up 
promotional and sales plans to prepare 


First TEAL Electra Makes Delivery Flight 


First Model 188C Lockheed Electra turboprop transport for Tasman Empire Airways, Ltd. 
(TEAL) leaves Burbank, Calif., on delivery flight to Auckland, New Zealand. TEAL Electra 
carries 85 passengers. Plane, one of three Electras ordered, will start service this month; 
two others will be delivered by year-end. 
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for the jet transport competition. 

El Al Israel Airlines has announced 
it will buy four jets of U.S. manufac- 
ture in 1962. In the meantime, it will 
rely on its Britannias which carried 
9,261 passengers last summer, against 
12,618 passengers in the same period 
of 1958. Capacity totals were 18,770 
seats in summer 1959, and 12,748 seats 
the previous period. E] Al feels it will 
hold its own with its direct service to 
Israel and reports bookings better than 
last year’s. Its six weekly flights may 
be increased by one next summer. 


. * 
Flying Tiger Seeks 
. . e 
Swing-Tail Tariff 

Los Angeles—Research program to 
lead toward lowering air freight rates 
to competitive levels with many truck 
and rail freight rates is being conducted 
by Flying Tiger Line and Canadair, 
Ltd. The joint sales-research program 
will have a supporting budget of ap- 
proximately $200,000 for the next year. 

Flying Tiger, with its fleet of 10 
Canadair CL-44D-4s (AW Sept. 7, p. 
38), is seeking a tariff for the swing-tail 
turboprop freighter which will effect a 
breakthrough into freight rate areas on 
an average of 30 to 40% under today’s 
existing rates. 

Canadair and Flying Tiger believe 
that rates as low as 6 cents a ton mile 
are possible with the CL-44D-4 and 
that an average rate of approximately 
13 to 14 cents, compared with the ex- 
isting average of 18-19 cents, can be 
achieved. Previous studies have indi- 
cated that such rate levels should create 
an air freight market from 7 to 10 times 
today’s volume. 

The research program has two phases: 

e Analyze in detail the characteristics 
of cargo presently being hauled by Fly- 
ing ‘Tiger. 
e Identify, locate, measure and deter- 
mine characteristics of commodities 
which have air potential and can move 
by air rather than surface. 

Phase I of the program has been com- 
pleted and work on Phase II is well un- 
der way, according to Flying ‘Tiger. In- 
cluded in Phase II are studies of value, 
volume movement, weight, dimensions, 
tariffs, density, origin and destination, 
directional movement and distribution 
costs of potential air cargo. 

For several months, Flying ‘Tiger has 
had a research staff working under the 
direction of Robert L. Brunner, man- 
ager of the airline’s rates and tariff de- 
partment. Keith A. Miller, manager of 
Canadair’s sales research staff, will join 
Brunner for the study. Stanley Brewer, 
professor of transportation for the Uni- 
versity of Washington, and Roger B. 
Ulvestad, professor of transportation for 
the University of California at Los An- 
geles, have been retained as consultants. 
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Boeing 720 Medium-Range Jet Makes First Flight 


Boeing 720 medium-range jet transport (AW Nov. 16, p. 40), making its first flight from Renton Municipal Airport, Wash., is the first 
of 18 for United Air Lines. Aircraft is powered by four Pratt & Whitney JT3C-7 engines, each developing 12,000 Ib. thrust. Aircraft 
will be delivered to United next April; 25 have been ordered by American Airlines and three by Irish Air Lines. Plane is 8 ft. 4 in. shorter 
than 707-120 and 45,000 Ib. lighter. Leading edge of the wing has been extended to increase sweep between the fuselage and inboard 


engine and add to low-speed wing lift. 


ICAO Studying Traffic Data Exchange 


By Ford Eastman 


Washington—International airlines’ 
long-standing controversy over the ex- 
change of passenger origination and des- 
tination reports is building to a climax 
with a concerted effort to bridge one of 
the widest gaps in world airline rela- 
tions. 

A move to try and solve the problem 
is being undertaken through the Inter- 
national Civil Aviation Organization 
which has appointed an 11-nation panel 
to study the feasibility of a multilateral 
origination and destination exchange, 
review the background of the dispute 
and submit proposals for a workable 
agreement. The panel’s next meeting 
is scheduled for May. 


Difficult Task 


The task of recommending a plan 
that would be acceptable to all the air- 
lines concerned will be difficult. Flag 
carriers from the Scandinavian coun- 
tries, the Netherlands and Belgium are 
strongly opposed to the exchange. 
Others, including those of the United 
Kingdom, Brazil and the U.S., are 
equally strong in their support. 

Airlines have exchanged trafic figures 
in the past, but this was abandoned 
about six years ago on grounds that they 
served no useful purpose, at least par- 
tially because many carriers failed to 
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respond directly to all the informati 


requested. The U.S. was one of the 


nations that voted for discontinuan 
of the reports. 

The type of reports now sought 
proponents of the exchange is a ti 
origination and destination report bas 
upon the passenger’s ticket that wou 
show where he first boarded the airli 


and the route taken to his destination 


This, they say, would be advantageot 
to all airlines in future planning for tl 
establishment of sales offices, flight f 
quencies, schedules and routes. 

Those opposed to the plan argue th 
such reports would be time consumi 
and costly and would not be of any h 
in airline operations. However, th 
carriers did indicate that they wo 
agree to furnish reports on the num! 
of passengers traveling between th 
respective countries and other nation 
a plan similar to the earlier reports tl 
were discontinued. 

Some of the foreign carriers oppo 
to the exchange also have indicated th 
they might agree to cxchange origi 
tion and destination reports with tl 
U.S. if, in return, the U.S. would ag 
to additional route concessions 

This is strongly opposed by m 
American flag carriers who contend t! 
foreign airlines already have access t 
greater potential market in the U.S 
than U.S. carriers have received in 


turn. U.S. international carriers not 
iffected by the granting of additional 
oute concessions to a foreign airline 
might be inclined to support this pro- 
posal in order to get an agreement for 
in exchange of the reports. 

Under the ICAO program, however, 
this type of bargaining would not be an 
issue, and any agreement reached would 
have to be made solely on the merits of 
the exchange and the ability of the 
panel members to clear any doubts as to 
its purpose. 


U. S. Belief 


U.S. flag carriers contend that the 
real opposition to the exchange of origi- 
nation and destination reports based on 
tickets, and not airline manifests, is that 
it would reveal any violations of the 

ipacity clauses incorporated in bilat- 
ral air agreements. 

[he capacity clauses in a Bermuda- 
type agreement provide that the air 
ervices made available to the public by 
the airlines designated to operate be- 
tween the two countries shall bear a 
lose relationship to the requirements 
‘f the public for such services. This is 
termed Third and Fourth Freedom 
traffic. 

\t the same time, the Bermuda prin- 
iples provide that the airlines have a 
right to embark or disembark interna- 
tional traffic destined for, and coming 
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Air France—First European Airline to Fly Giant 
Boeing 707 Intercontinental Jets Across the Atlantic! 


Here’s another Air France “first’”’ for the record! 
Soon Air France’s Boeing 707 Intercontinental Jet 
will touch down at Orly Field after a 6%-hour non- 
stop flight from New York. This flight will mark the 
beginning of the world’s first “‘jet-to-jet’’ service — 
Intercontinental jets non-stop daily to Paris, Cara- 
velle jets from Paris to all Europe, Africa and the 
Middle East. 

Air France is no stranger to the pages of aviation 


history. As early as 40 years ago, Lucien Bossoutrot 
made the first international commercial flight be- 
tween France and England. Similar historic first 
flights include the first crossing of the South Atlantic, 
the Andes, and the first scheduled Far East service. 

The inauguration of transatlantic jet service dem- 
onstrates the forward steps that have helped make 
Air France the world’s largest airline, with the 
world’s most personal jet service. 


AIR:sFRANCE [=r 


WORLD'S FASTEST JETLINER /WORLD’S LARGEST AIRLINE 





from, third countries at points on 
routes specified in the agreement so 
long as service provided by the local 
or regional airlines in the area are taken 
into account. This is known as Fifth 
Freedom traffic and is generally con- 
sidered a secondary objective in estab- 
lishing the route, but it is one of the 
biggest problems confronting interna- 
tional airlines. 

More recently, however, a new angle 
has been injected into the dispute, 
primarily by European carriers, who are 
proposing what they term Sixth Free- 
dom traffic. This, they say, is traffic 
that is brought through an_airline’s 
country en route to a second country. 
For example, a passenger bound for 
Paris who is boarded in Mexico by 
Pan American World Airways and 
taken to New York en route to Paris 
would be Sixth Freedom from Mexico 
to New York, according to the Euro- 
pean airlines, and the same as Third 
and Fourth Freedom traffic from New 
York to Paris. This would permit 
carriers to sidestep the Fifth Freedom 
clauses restricting the number of pas- 
sengers that can be carried. 


707-320s Improve Nonstop 


By William H. Gregory 

London—Boeing 707-320 series In- 
tercontinental jet transports are cross- 
ing the Atlantic westbound nonstop 
75-80% of the time and operators 
report the airplane’s range capability is 
not in question on the trips which re- 
quire a fuel stop. 

Below-minimum weather at destina- 
tions is the prime cause of unscheduled 
stops. However, a Federal Aviation 
Agency requirement for increased rota- 
tion speeds on takeoff for the airplane 
(AW Sept. 14, p. 49) has meant using 
more runway sometimes and also has 
affected the nonstop performance. 

Takeoff speeds have since been re- 
certified by FAA and the final increases 
are 3-5% instead of the 7% interim 
figure. 

Trans World Airlines’ Flight 701 
which left here with a press group re- 
turning after the inaugural flight to 
Europe (AW Nov. 30, p. 41) was a 
good example of how the airplane will 
operate the westbound transatlantic 
route in winter conditions. 


First 707-321 

The airplane, serial No. N761TW 
and powered by four Pratt & Whitney 
JT4A-3 turbojets, is the first of the 
three of TWA’s, 707-331s delivered 
so far. It carried 28 first-class passengers, 
89 economy, three pilots, flight engi- 
neer, navigator, three pursers and two 
stewardesses. 

Because the length of the takeoff 
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U.S. carriers do not agree with this 
interpretation. They maintain that traf- 
fic originating in the U.S. and bound 
for France or vice versa is Third and 
Fourth Freedom traffic for which the 
U.S. and French carriers can compete. 
All other traffic not originating in o1 
destined for either of the two coun- 
tries is Fifth Freedom, they say. 


Traffic Flow 


True origination and destination re- 
ports would reveal the amount of traffic 
traveling between the two countries as 
well as the amount of traffic going to 
or coming from a third country. U.S. 
flag carriers say they have long sus 
pected that a major portion of the 
traffic of some foreign airlines is com 
ing from or going to a third country in 
violation of the capacity clause. U.S. 
carriers also have been charged with 
Fifth Freedom traffic violations. Air 
line manifests or even immigration sta- 
tistics, however, would not necessaril\ 
show a violation. 

Supporters of the origination and 
destination report exchange feel that, 
while the reports would reveal the typ« 


runway 28L at London Airport is only 
9,576 ft. and because of the FAA rota- 
tion speed requirement, the maximum 
allowable gross weight of the aircraft 
was reduced from 302,000 Ib. to 290,- 
000 Ib. 

Actual takeoff gross was 286,027 Ib 
with a fuel load of 124,400 Ib., about 
15,000 Ib. less than the 140,954 lb. 
allowable. Since headwinds were fore- 
cast to exceed 100 kt. on the great 
circle route to New York, a stop was 
planned at Gander and the fuel load 
reduced slightly more than necessary 
to meet landing weight requirements 
at Gander without wasting fuel. 

The 45-sec. takeoff required an esti- 
mated 7,500 ft. of runway before liftoff. 
Nose was rotated at 155 kt. and the 
airplane was airborne at 164 kt. 


Cruise Altitude 


Initial cruising altitude was 36,000 
ft., later raised to 39,000. True ai 
speed was 470 kt. Actual track selected 
was about 100 mi. north of the great 
circle course in hope that the actual 
headwinds would be less than forecast 

This possibility turned into actuality. 
Ground speed on the London-Gander 
stage averaged 408 kt., making the ayv- 
erage headwind component 62 kt. Since 
Gander weather was deteriorating and 
New York and Boston were open, the 
flight elected to eliminate the Gander 
stop and continue to New York Inter- 
national Airport at Idlewild with Bos- 
ton as alternate even though increased 


of traffic being carried by airlines, 
there are a number of more important 
reasons for an agreement on this issue. 

One of the biggest problems, these 
carriers contend, is the lack of under- 
standing of the uses that could be made 
f the reports. 

Domestically, where origination and 

destination reports are exchanged, they 

used to support requests for addi- 
tional service between pairs of points 
ind in forecasting trafic growth and 
long range route and service needs. 
The benefits of an exchange of figures 
that all international airlines could ex- 
pect are currently being prepared by a 
joint industry-government group in a 
form of a report to be submitted at the 
May meeting of the ICAO 11-nation 
anel. 

U.S. representative on the ICAO 
panel is Warner H. Hord, chief of the 
Office of Carrier Accounts and Statis- 

of the Civil Aeronautics Board. 
Other nations represented on the panel 
Argentina, Brazil, Denmark, France, 
Sweden, the United Kingdom, Spain, 
the Netherlands, Switzerland and Can- 


} 


Capability 


headwinds were forecast. 

Ground speed dropped to 330-335 
t., indicating a 130 kt. headwind com- 
ponent. Several modest power reduc- 
tions were made reducing true air 
speed to 465 kt. or less between Gander 
ind Idlewild to save fuel, which was 
iveraging about 12,000-Ib./hr. 

The flight landed with 10,000- 
11,000 Ib. fuel aboard at Idlewild in 
S hr. 13 min. from London—takeoff 
to touchdown. 


Fuel Stop 


In its first week of 331 operation, 
one of ‘T'WA’s three westbound trans- 
itlantic flights stopped at Gander for 
fuel. This flight, the first one west- 
ound with the larger airplane, met 
the combination of Idlewild closed by 
weather and the necessity of using 
Pittsburgh as an alternate, which would 
have required fuel on board at New 
York of 34,000 Ib. 

In contrast, the first eastbound flight 
which opened the 331 service took off 
from Idlewild at 294,000 Ib. gross and 
with 127,000 Ib. fuel, a 51-sec. takeoff 
using 8,400 ft. of runway 13’s 11,000 
ft. At a cruising altitude of 33,000 ft. 
the airplane cruised at 485 kt. TAS, 
© a ground speed of 535 kt. New 
York-London flight time, takeoff to 
touchdown, was 6 hr. 8 min. 

Pan American World Airways, which 
put the long-range Boeing into service 
first, has been operating its 707-321s 
in scheduled transatlantic service since 
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ROLLS-ROYGE BY-PASS JETS 


are now fiying in Boeing 707-420 
and Douglas DC-8 jet airliners 


The by-pass or turbo-fan principle proved by the 
Conway 1s now generally accepted as the correct formula 
for all high speed subsonic jet transports. 


Conway by-pass jets for civil use will enter 
service in 1960 at 17,500 lb. guaranteed 
minimum thrust. The Civil Conway is befng 
developed to powers over 20,000 tb. thrust 
with improved fuel consumption, and will 


power the Vickers VC.10. 


The RB. 141 family of by-pass jets (10,000 Ib. 
to 17,500 Ib. thrust) have been designed to 
give the best possible operating economics 
for jet transport aircraft. The RB.141 of 
14,300 Ib. thrust will power later versions of 
the Sud-Aviation Caravelle and the RB.163 
of 10,100 lb. thrust has been chosen to 
power the Airco DH.121. 


ROMs @)(@lme BY-PASS JETS 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 
ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


AERO ENGINES © MOTOR CARS ¢ DIESEL AND GASOLINE ENGINES @¢@ ROCKET MOTORS e NUCLEAR PROPULSION 
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First Eastern DC-8 Jet Transport Rolled Out 


Eastern Air Lines’ first Douglas DC-8 jet transport, equipped with Pratt & Whitney J75 engines, nears completion outside the Doug- 


las plant at Long Beach, Calif. 


The airline plans to put its first DC-8 schedules on the New York-Miami run in mid-January, 1960, 


to meet jet competition from two other carriers. Eastern does not plan to use water injection with the J75s. 


Oct. 10. 
record: 

@ Westbound. London-Idlewild, 17 out 
of 22 flights nonstop; Paris-Idlewild, 
15 out of 20 flights nonstop. 

e@ Eastbound. Idlewild-London, 21 out 
of 22 flights nonstop; Idlewild-Paris, 
16 out of 18 nonstop. 

Pan American said the lengthening 
of the London runways by 1961 and 
the elimination of the 7% rgqtation 
speed penalty should help the situa- 
tion on this route. Pan American is 
operating again. at Orly Field in Paris, 
where runway length of 10,800 ft. is 
available. 

Though winter winds will undoubt- 
edly not show any improvement—those 
encountered on the TWA flight were 
higher than normal for this season- 
Pan American believes it may benefit 
on the balance from colder tempera- 
tures as far as fuel load is concerned. 
Next summer might be a problem at 
London, however. 

Pan American says payloads have 
not suffered and one of the early 321 
flights carried what was reported as a 
record payload of 36,800 lb. on a com- 
mercial scheduled flight. 

Pan American says it has been able 
to operate the airplane at maximum 
economy cruise of Mach .82 with a 
fuel consumption of 2,100 gph. or 
about the same as the 12,000 Ib./hr. 
noted on the TWA trip. This makes 
for a London-New York schedule of 
7 hr. 55 min. flight time, which allows 
for unfavorable winds, and Pan Ameri- 
can says it has been operating suc- 


Pan American’s nonstop 
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cessfully within this schedule. 

Pan American has 12 of the 321s, 
six in the Atlantic Division, four in 
the Pacific and two not assigned and 
which are now in Miami for modifica 
tions. The Atlantic airplanes are op- 
erating a New York-London and a 
New York-Paris-Rome schedule. 

TWA has 12 of the 331s on order 
Nine will be used in New York 
London-Frankfurt and New York-Paris 
Rome schedules. The three others are 


unassigned now, but might be used 


in service to Spain or Greece and 
beyond. 
Now operating three flights weekly 





TWA and Sir Frank 


British newspapers are miffed at 
BOAC for letting Trans World Airlines 
give Sir Frank Whittle, Britain’s pioneer 
in development of the turbojet engine, 
his first jet transport flight. Sir Frank 
was guest of TWA on its first London- 
New York Boeing 707-321 flight. 

The Evening Standard said Sir Frank 
had once asked BOAC to go along on a 
de Havilland Comet proving flight, but 
was refused. The paper quoted a BOAC 
spokesman as saying: 

“Sir Frank ceased to be our jet 
adviser six or seven years ago. I couldn’t 
possibly check if he asked to make a 
flight before then. And so far as I know 
he hasn’t asked us since.’ ” 

The paper added: 

“Wise in the ways of publicity, TWA 
didn’t wait to be asked.” 











New York-London-Frankfurt and New 
York-Paris—TWA will go to daily 
schedules New York-Paris-Rome Jan. 
10 and to New York-London-Frankfurt 
Jan. 17. TWA will make available one 
airplane of this group to Northeast Air- 
lines six days a week, beginning Dec. 
17, but unlike the Pan American-Na- 
tional lease exchange, this will continue 
through the summer. 

Summer schedules call for two daily 
round trip flights on each of the two 
routes beginning June 1. A_ typical 
schedule calls for Flight 800 to leave 
Idlewild at 7:30 p.m. and arrive Rome 
it 10:15 the following morning (zone 
time). The flight turns around as 
Flight 801, leaves Rome at 2:15 p.m. 
ind is scheduled to arrive Idlewild 
it 7:40 p.m. 

Integrating the schedules with the 
Northeast lease will not mean any close 
timing problems. Even with only the 
four airplanes TWA will have to carry 
out the two-daily-flight schedule in 
January, TWA will have two airplanes 
laying over from arrival one night until 
departure the next. TWA will give 
Northeast one airplane in the morning 
for a flight leaving for Miami at 9:30 
i.m. and returning at 2:30 p.m. 

he London and Frankfurt route 
will become all-jet but the Jetstream 
will be used to supplement the Paris 
routes. The airline reports that. its jet 
transatlantic flights are already booked 
50% for next June, indicating next 
ummer may be a big one for trans- 
itlantic operators with jet equipment 
see p. 36). 
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FASTEST AND LARGEST JETLINER 10 EUROPE 





TWA aie 


“pel Sy eee AR gna ra 


em ek bon 


% Lonoow. 6 HOURS 


and 25 minutes 
FROM NEW YORK 


TWA’s mighty Jet fleet now wings across the Atlantic, flying the world’s fastest, largest 
Jetliner non-stop from continent to continent. Just a few hours in the air and you’re 
there...on the TWA Intercontinental Boeing 707. So let yourself go and enjoy this great 
Jet Age Adventure...the fun, color and excitement of London, Frankfurt, Paris, Rome. 
Don’t wait—set your date. Make TWA Jet reservations now! Call your travel agent or TWA. 


TRANS WORLD AIRLINES r Wa USA +> EUROPE : AFRICA: ASIA 


TWA Jets in NEW YORK * LOS ANGELES * CHICAGO + SAN FRANCISCO * PHILADELPHIA 
the U.S. serve WASHINGTON-BALTIMORE * PITTSBURGH * ST. LOUIS * KANSAS CITY * MIAMI 








FAA Sets Pilot Age Limit, Tightens Rules 


By Robert H. Cook 


Washington—F ederal Aviation Agency 
last week issued a mandate requiring 
airline pilots to retire at the age of 60 
plus new regulations calling for FAA 
approval of airline training programs 
and tighter copilot qualifications in a 
move expected to touch off a new round 
of laborananagement disputes that 
could have far-reaching effects. 

Three-way dissension between the 
FAA, the airlines and the Air Line 
Pilots Assn. (AW Oct. 5, p. 36) could 
become even more intense, depending 
upon the outcome of a public hearing 
scheduled by the agency for Jan. 7 on a 
proposed regulation that would limit 
jet transitional training to airline pilots 
under the age of 55. 

FAA’s assertions that it formulated 
the new regulations in an effort to im- 
prove flight safety have drawn conflict- 
ing viewpoints from both the pilots and 
management. The airlines agree with 
the mandatory retirement age ruling 
but join with ALPA in opposing the 
proposed jet training age restrictions as 
having little bearing on safety and as 
being too costly to implement. At the 
same time, the pilots’ union is backing 
FAA’s stand on training regulations, 
which it has sought for some time, and 
disagrees with company contentions 
that this issue is too costly and unneces- 
sary in the interest of safety. 

As outlined by the Federal Aviation 
Agency, the new regulations require 
these measures: 

e Establishment of age 60 as the man- 
datory retirement age for airline pilots, 
effective next Mar. 15. 

e Approval of all airline training pro- 
grams by FAA. 

e More comprehensive training for air- 
line copilots. 

e Proficiency checks for copilots every 
12 months under the direction of either 
FAA or a designated company check 
pilot. 

Training regulations will become ef- 
fective on Jan. 1, 1961, in order to 
provide the carriers sufficient time to 
obtain approval of their training pro- 
grams and to qualify copilots under the 
new regulations. Airlines must sub- 
mit their training programs for agency 
approval by next July 1. 

Announcement of the automatic re- 
tirement age brought a sharply worded 
protest from ALPA which said it in- 
tends to challenge the ruling in the 
federal courts by seeking an immediate 
injunction against the action, which it 
termed part of the “czarist” powers of 
the FAA. An ALPA spokesman also 
said the extent of the agency’s au- 
thority to issue such rulings should be 
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investigated and defined by the next 
session of Congress. 

Attacking the age regulation as “‘arbi- 
trary and capricious,” ALPA repeated 
earlier claims that there is no medical 
basis for such action and charged that 
FAA had refused to permit the pilots’ 
union to examine the evidence upon 
which the regulation was formulated 
and also had refused to hold a public 
hearing on the matter. 

ALPA said the “discriminatory” age 
had been “picked out of a hat,” has 
no bearing on flight safety and is 
“strictly an industrial relations pro- 
gram.” The union also contended that 
FAA’s stand is “plainly at odds” with 
the over-all philosophy of government 
studies on the relationship between age 
and ability. ALPA said this opinion also 
has been expressed in letters it has re- 
ceived from several senators and con 
gressmen, who, the union said, indicated 
that the FAA plan is unsound and con 
trary to public policy. 


Wage Demands 


Industry observers believe final out 
come of all the new regulations, plus 
the proposed transition age limitation, 
is almost certain to trigger a new series 
of wage demands by the pilots wh 
estimate their members will lose ear 
ings and fringe benefits of $200,000 a 
year from the age restriction on jet 
training. Combined with _ possibl 
union demands for a_ lowering of 
monthly jet flight hours, which would 
require more flight personnel, the ad 
dition of third pilots by many carriers 
and increased training costs, the group 
of regulations could result in demand 
for additional fare increases by the car 
riers who now are awaiting a final dé 
cision from the Civil Aeronautics 
Board in the General Passenger Fare 
Investigation. The airlines say training 
costs will jump by $28 million per year. 

Issuance of the retirement age regu 
lation, the Federal Aviation Agency 
said, is based upon medical facts that 
sudden incapacitation due primarily to 
heart attacks and strokes become sta 
tistically more frequent in any age group 
approaching 60 and cannot be predicted 
on an individual basis by prior medical 
examinations. 

While it has not been proven that 
age is a factor in air carrier accidents 
the agency said there are now only 40 
pilots aged 60 or over employed by th 
carriers. This number, it savs, could 
be expected to grow to 250 by 1967, 
with airline seniority standings placing 
a growing number of jet operations in 
the hands of the older pilots. 

FAA believes that because of th 
medical facts already known which in 


dicate a pattern of decreasing mental 
and physical ability with age, permit- 
ting pilots over 60 to remain in com- 
mand of an aircraft carrying up to 165 
persons at speeds ef 550 mph. would be 
a hazard to air safety. 

Operation of new jet aircraft by 
older, more senior pilots has boosted 
the average ages of jet pilots to a point 
considerably higher than that for the 
over-all airline pilot groups. High speed 
performance of the aircraft, coupled 
with their greater passenger capacity, 
the agency says, makes jet operations 
more critical and places a greater re- 
sponsibility on the pilot. 

Based on its present knowledge, FAA 
made the following statements to sup- 
port the 60-year retirement age: 

e Increasing frequency of possibility of 
heart attacks and strokes after the age 
of 40 indicates that 24 of every 1,000 
pilots over the age of 55 can be ex- 
pected to suffer this each year. 

e Pilots aged 55 or over required twice 
is long to qualify on the Boeing 707 jet 
transports as compared with those under 
40 despite their greater experience. 
Those under 40 averaged about 16 hr., 
while pilots 55 to 59 averaged 25 hr., 
with some requiring as many as 40 hr. 
Foreign air carriers already have estab- 
lished compulsory retirement ages as 
well as age limits for jet transition. 
British Overseas Airways Corp., KLM 
Royal Dutch Airlines and Iberia require 
retirement at 55. SAS requires a 60- 
vear retirement. Sabena, which has only 
11 pilots over 45, is considering a re- 
tirement age. Age limit for jet transi- 
tion is 53 for BOAC, 46 for KLM, 47 
for Sabena and 53 for SAS. 

e Aircraft manufacturers and industries 
other than airlines have no pilots over 
60 and only two over 54 while a sample 
of 26 of the largest non-aviation busi- 
ness organizations which now employ 
pilots shows that only two are over 54, 
and companies which build commercial 
airliners report that their oldest active 
pilot is 49. While the new regulations 
for air carrier training programs and co- 
pilot qualifications “may result in ad- 
ditional costs” to the airlines, FAA 
noted that the extra expenses are “far 
outweighed” by the considerations of 
safety involved. The regulation is con- 
sidered necessary, FAA said, because, 
although airlines previously had full 
control over their training programs 
subject to FAA inspection and many 
had excellent courses, others failed to 
ichieve the minimum safety objectives 
sought by the training requirements of 
the Civil Air Regulations. Airlines will 
now be required to submit such pro- 
grams for FAA approval and must seek 
approval of any subsequent changes. 
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PLACEMENT of de Havilland DH-121 turbojet engine pods forward of tail section is shown on this shape in a wind tunnel. 


Area Rule Cuts DH-121 Drag Coefficient 


By John Tunstall 


London—Use of the area rule con- 
cept on the rear fuselage of the de 
Havilland 121 jet transport in wind 
tunnel tests at Hatfield has dropped 
the drag coefficient 0.02 in the upper 
speed ranges, designers told AviaTIoNn 
WEEK. 

Engine pods, although aft of the 
pressurized cabin structure for safety 
and noise reasons, have been placed as 


MODEL complete with engine intakes, flaps and flight controls undergoes low speed handling 
tests with the hinged leading edge drooped in 9 ft. x 7 ft. wind tunnel. 
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far forward of the fin as possible to 
achieve a smooth area distribution 
along the whole length of the fuselage 
(AW Aug. 31, p. 40). 

A further contribution is derived by 
shaping the top and bottom profiles 
of the side pods which are not sym- 
metrical. 

Acquisition of its own low speed and 
transonic wind tunnels at Hatfield has 
enabled the company to carry out an 
extensive model test program while the 


ie 
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basic design progressed, which was not 
possible with the Comet jet transport. 
A switch to light alloy development 
models also speeded the test program 


and cut costs. 


In the wing development program 
for the DH-121, many modified ver- 
sions of eight different wing configura- 
tions were tested in both cruise and 
landing speed regimes. High speed 
tests were carried out on a number of 
rear fuselage sections. 


Severe Handicap 


Lack of these wind tunnel facilities 
proved a severe handicap in the orig- 
inal Comet design program when de 
Havilland had to depend solely on the 
much overloaded Royal Aircraft Estab- 
lishment tunnels at Farnborough. This 
situation restricted tunnel tests to the 
basic design proposal, and no testing 
concurrent with the design program 
was possible. It was later changed to 
the wing leading edge being introduced 
without ground effect tunnel testing, 
which led to the takeoff stall condition 
associated with the first model of the 
aircraft. 

Different inner wing configurations 
based on various combinations of root 
thickness, rates of change of wing root 
incidence, and root profiles superim- 
posed on three basic wing designs led 
to eight semi-span models being tested. 
Basic wing sections were distinguished 
by position of the maximum thickness. 
As a result of this extensive program, 
de Havilland was able to raise the criti- 
cal Mach number to 0.875 and reduced 
the drag coefficient by an increment of 
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0.01-0.015 over the 
range. 

The innerwing design adopted is re- 
garded by de Havilland as being in line 
with basic Boeing and Douglas design 
philosophies and features a_ well- 
rounded leading edge to increase the 
critical Mach number, and a thickened 
root section. Actual details of this sec- 
tion have not been revealed, but the 
company claims to have resolved con- 
flicting aerodynamic and _ structural 
problems with better than conven- 
tional solutions in each of these two 
categories. 

The company says it has evolved 
an outstandingly simple wing root struc- 
ture, easy to make and maintain and 
relatively free from areas that are 
fatigue-prone. 


cruising speed 


Leading Edge 

The rounded leading edge, the sub- 
ject of recent Boeing changes (AW 
Nov. 9, p. 42), has been part of de 
Havilland thinking since the design 
was conceived four years ago. 

But the theory only goes one third 
of the way with this artifice, according 
to one of de Havilland’s senior aero- 
dynamists. 

rhe optimum flaring of the nose pro- 
file spanwise was resolved only by ex- 
tensive detailed tunnel research work 
and testing. 

Tests on another feature of the 
DH-121—the hinged, drooped leading 
edge—confirmed an interaction between 
the nose radii and the droop character- 
istic and enabled the span of the droop 
to be reduced inboard. 

With fixed hinges instead of cum- 
bersome tracks, de Havilland claims 
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that a drooped edge is easier to engi 
neer and de-ice than slats, is more re 
liable because it is simpler and gives 
away nothing aerodynamically. De 
icing is simpler because the arrange 
ment is free of flexible hoses needed to 
de-ice slats. 

Commenting on the use of light al 
loy models, de Havilland considers that 
besides being quicker and easier t 
make than steel models, they were 
much more easily modified. The metal 
proved fully adequate for development 
work, which in the opinion of worker 
at Hatfield pointed to over-conserva 
tism in the use of steel in this field, at 
least in Britain. 

Semi-span wing models were mounted 
from false side walls in the 2 ft. x 2 ft 
high speed tunnel at Hatfield. 

Oil-white oxide was used extensivel 
in the investigation of shock wave s\ 
tems. 

Landing and takeoff characteristi: 
were investigated in the 9 ft. x 7 ft. lov 
speed tunnel using a larger complet 
model. 

A flat plate under the model wa 
used to simulate ground effects. Th 
plate was slotted ahead of the aircraft 
to divert the boundary laver underneatl 
the plate. 


Satisfying Result 


One of the most satisfying results 
this phase of the test program at Hat 
field is regarded by the company 
being the fact that when a larger con 
plete model was assembled and teste: 
in the 8 ft. x 9 ft. transonic tunn 
operated by the Aircraft Research Assi 
at Bedford, no subsequent changes wet 
required. 


SELECTION from a family of eight light alloy half-wing models shows investigation of 
various thickened and non-thickened wing sections during DH-121 research. 
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Higher Jet Rates 
Asked by Insurer 


London—At the end of the first year 
f business with jet aircraft operators, 
: London insurance firm last week gave 
me statistics to support its case for 
harging higher rates for jet airliners. 

Experience with jets to date had 
been reasonably in accordance with 
hat could be predicted from piston 
nd turboprop experience, according to 
\lan Hunter, chief surveyor of British 
\viation Insurance Co. in a speech to 
the Insurance Institute of London. 
Record of the best piston-engined air 
raft showed that four out of every 100 
uch aircraft built were completely 
lestroved, in addition to important 
yartial losses, Hunter said. 

Even if we do as well as this with 
et aircraft, we are now dealing with 
ilues which would give us losses on 
the big American jets on the order of 
$20 million per 100 aircraft built,” he 
id 

If these trends continue, by the 
time 500 jets are delivered, there may 

only 480 remaining, he added. 

Hunter said there were currently 
out 600 jet and 800 turboprop airlin- 

on order—nearly half the number of 
i ton-engined transports now in use. 

‘We have a business in which values 

going up and up and the spread of 
sk is going down and down,” he said. 

‘tal hull values of world’s aircraft 
vould soon total $5.6 billion, he added. 

Since each airline had an arbitrary 
ilendar renewal date for its insurances, 
said, and new aircraft premiums were 
ised only on pro rata premiums from 
late of delivery to the next renewal, 
inderwriters never earned what they 
needed. He cited this current first vear 
f jet business where some 60 jets had 
insured without insurance com- 
panies getting an annual premium on 
those aircraft. 

Hunter suggested that a full 12 
ionths’ premium be paid for each air 
craft from date of delivery. 

Commenting specifically on the Boe- 
ing 707 and de Havilland Comet 4, 
Hunter said the fact that Boeing already 
has carried its millionth passenger and 
reached utilization figures of 10 hr. a 
day spoke well for efficient airline sup 
port and the aircraft itself. Although 
the Comet 4 had been involved in three 
major incidents and one: had_ been 
totally destroyed in Paraguay, he noted 
“several encouraging features’ about 
the accidents: aircraft had hit the 
ground at a forward speed of 140 kt. 
without damaging the integrity of the 
fuselage and strength of the aircraft to 
gether with very efficient anti-fire de- 
vices had saved a number of lives which 
undoubtedlv” would have been other 
vise lost. 
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D BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce the Thor ramjet. Two Thors power the missile in the 
Bristol/Ferranti Bloodhound guided weapon system. This system forms the most effective 
defence against air attack at very low, up to very high altitudes. And the great flexibility and 
development potential of the ramjet ensure that Bloodhound will be able to intercept any 
attacking aircraft for many years to come. 

The ramjet is the simplest air-breathing engine that has ever been devised and the Thor is 
virtually a stainless steel tube which can be lifted by two men. A thrust of over 20,000 lb at 
Mach 3 can be expected from a typical ramjet of the Thor’s size. 

At speeds of Mach 2.5 and upwards, the ramjet has a lower specific fuel consumption and a 
lighter weight than any other prime mover, and the higher the speed the greater its efficiency. 
In fact, it is the most efficient powerplant for long-range flight at high supersonic speeds within 


the earth’s atmosphere. 


htt, 
a BRISTOL SIDDELEY ENGINES LIMITED 


Bristol Aero-Industries Limited, 200, International Aviation Building, Montreal 3, CANADA 











UPPLY THE PO 


POWER FOR THIS 


The Bristol Siddeley Marine Proteus 
powers the world’s fastest naval vessels, 
the “ Brave” class Royal Navy patrol 
boats built by Vosper Ltd. Three Proteus 
deliver a total of 10,500 hp—give these 
96-ft boats a speed of over 50 knots. The 
Marine Proteus is quick-starting, flexible, 
reliable and holds large reserves of power 
for acceleration. 


; 


The Bristol Siddeley Olympus high- 
thrust turbojet powers the Avro Vulcan 
V-bombeér—gives this delta-winged deter- 
rent carrier a performance unsurpassed by 
any aircraft in its class. Current Olympus 
versions: deliver 17,000-lb thrust dry — 
24,000 Ib with reheat. Even more advanced 
Olympus versions are rated at 33,000 Ib 
with reheat. 


Bristo! Siddeley Maybach dicsels de- 
signed for a wide variety of applications, 
range from 200—3,000 hp. Here is a 
British Railways diesel hydraulic loco- 
motive powered by two Type MD 650 
engines, developing a total of 2,200 hp. A 
large number of Maybach diesel engines 
have been ordered by British Railways 











AIRLINE OBSERVER 


> Five Latin American airlines are expected to announce a merger next 
month that would create a single international air transport system capital- 
ized at $35 million. Initial meeting te discuss the plan was held in Panama 
last month. Second meeting, when technical aspects of the proposed merger 
will be discussed, will be held within two weeks in Lima, and a third and 
conclusive meeting will be held in mid-January. High costs of purchasing, 
operating and maintaining jet equipment were given as the reasons behind 
the action. The five carriers involved are Avianca of Colombia, LAN of 
Chile, Compania Ecuatoriana de Aviacion, Compania AREA of Ecuador 
and Faucett of Peru. Merged company would initially operate with five 
turbojet transports. 


> Presidents of nine International Air Transport Assn. airlines operating 
between South America and Europe agreed at a special meeting in Paris to 
end their rate war in which IATA fares were being slashed by as much as 
50% (AW Nov. 23, p. 47). Although it was expected the meeting would 
agree to a new common South Atlantic fare below the present level, the 
nine presidents agreed to maintain the present fare structure. Decision was 
reached at midnight of the first day of the two-day session. 


> First carrier to announce rate cuts after Apr. 1 when an open-rate situation 
on most international routes probably will exist is South African Airways. 
Che carrier plans to undercut the current lowest rates by 20% beginning 
next October when it introduces Boeing 707 turbojet transports on its 
routes. The airline was one of the supporters of British Overseas Airways 
Corp. at the International Air Transport Assn. traffic conference at Hono 
lulu where the open rate situation developed as a result of BOAC’s fight 
for a 20% cut below current tourist fares on Far Eastern and African 
routes (AW Oct. 19, p. 38) 


P Airlines will launch an industrywide program designed to expedite the 
exchange and disposal of excess spares and parts. Total value of such parts 
now on shelves is estimated at more than $50 million. 


> Lockheed Aircraft Corp. has received a purchase-for-lease order from ‘Trans- 
American Aviation Corp. of Miami, Fla., for two Electra turboprop trans- 
ports. The Trans-American Electras will be available for lease to any air 
carrier or to large companies that might require turbine-powered execu 


tive transportation. 


P Acroflot plans to continue the expansion of turbojet and turboprop service 
to new routes this winter. Tu-104B turbojets will be placed in service from 
Moscow and Leningrad to Simferopol in the Crimea. [I-18 turboprop trans- 
ports will begin operating from Moscow to Yakutsk, Sverdlovsk, Ashkhabad 
and Murmansk and from Tashkent to Mineralnye Vody in the Caucasus. 
An-10 turboprops will be put on the Irkutsk-Yakutsk, Novosibirsk-Alma-Ata 
and Khabarovsk-Magadan routes in Siberia. 


P Civil Aeronautics Board last week drew charges of “bureaucratic ineptness”’ 
by the Aviation Securities Committee of the Investment Bankers Assn. of 
America which wants the agency to be more mindful of the airline industry’s 
profit needs in 1960. The committee conceded that the new blood in the 
Board resulting from the recent appointment of two new members may 
spark new interest in the industry’s earnings problems. The committee also 
urged that Military Air ‘Transport Service activities be confined to essential 
military missions only. 


> Trans-Canada Air Lines and British Overseas Airways Corp. have signed 
an agreement calling for integration of transatlantic schedules and inter- 
changeability of tickets. Ticket and sales offices of both companies will 
conduct business on behalf of each other. 


P New Zealand National Airways Corp. has ordered four Fokker F-27 
Friendship turboprop transports and taken an option on an additional seven. 
Leading competitor in the New Zealand sales campaign had been the 
Handley Page Dart Herald. 








SHORTLINES 





> Air Transport Assn. estimates that 
U. S. local service airlines will have 
carried 5,217,000 passengers by Dec. 
31 as compared with 4.2 million per- 
sons in 1958. The association also 
estimates that the 13 local carriers will 
post gross revenues of $119,956,000 
this year as opposed to $94,654,000 for 
1958. Other categories in the ATA 
estimates are: passenger miles, 1,032,- 
697,000 for 1959 as compared with 
820.2 million last year; available seat 
miles, 2,310,212,000 this year versus 
1,793.5 billion in 1958. By mid-1959, 
local service carriers were serving 540 
cities over a 42,000 route mi. network. 


> Alitalia, Italian state airline, will be- 
gin two Douglas DC-8 turbojet flights 
each week from Rome to Montreal be- 
ginning Apr. 1, 1960, in competi- 
tion with Canadian Pacific Airlines’ 
two weekly Bristol Britannia turboprop 
flights which are scheduled to begin 
on Mar. | over the same route. 


P Allegheny Airlines will issue a single 
ticket to groups of two or more pas- 
sengers traveling together to the same 
city on its system under a new plan 
beginning this month. 


> Federal Aviation Agency has asked 
for bids to be opened on Dec. 17 for 
the installation of six utility systems, 
four miles of taxiways and a jet parking 
apron 800 x 4,000 ft. at Dulles Inter- 
national Airport near Washington, 
D. C. Four landing pads for helicop- 
ters also will be constructed. 


> Irish Air Lines has resumed flights on 
its European routes following  settle- 
ment of the eight-day oil workers’ 
strike in Ireland. Transatlantic flights 
were not affected by the walkout with 
service being maintained by a refueling 
stop at Keflavik, Iceland, during the 
strike. Planes en route from New York 
were fully loaded with fuel at Keflavik, 
flown to Dublin, turned around and 
flown back to Keflavik without refuel- 
ing at Dublin, refueled in Iceland again 
and flown on to New York. 


> Pan American World Airways is 
scheduled to begin weekly Boeing 
707-320 service from the West Coast 
to Sydney, Australia, via Honolulu and 
Fiji, on Dec. 15. 


> Swissair plans to begin three flights 
per week from Switzerland to Lydda, 
Israel on July 1, flying Sud Aviation 
Caravelle turbojet transports in com- 
petition with Alitalia, which is sched- 
uled to begin its Caravelle service on 
a three flights per week basis in April. 
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In both opto-mechanics and electronics, Bulova is enhancing the state of the art. 
Bulova designs are improving acuity. Bulova electronics are simplifying readout 
devices. Bulova advanced precision production and assembly techniques are 
assuring more accurate instruments capable of withstanding higher adverse envi- 
ronmental conditions. 


This proven capability—from conception to manufacture— stands ready to support 
your efforts. 


Experience in precision design and manufacture is the Bulova tradition —the 
Bulova capability—it has been for over 80 years. For more information write— 


Industrial & Defense Sales, 62-10 Woodside Avenue, Woodside 77, N.Y. 


New focus 

on 
photographic 
reconnaissance 
systems... 

by 

Bulova 
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Payload that was to have been put into orbit around the moon is prepared at Cape Canaveral, Fla. Nozzle at top is a retrorocket that was 
to help control injection angle to ensure low circular orbit. Rocket had capability of firing twice. 


Attempt to Launch Lunar-Orbiting Payload Fails 


——NOSE FAIRING Attempt to send a complex 372-lb. payload 

ICROMETEORITE DETECTOR into a low circular orbit around the moon 

EAT SINK failed due to malfunctions during the launch 

ASPECT INDICATOR phase. About 130 Ib. of instruments were 

TEMPERATURE CONTROL VANES to have scanned the lunar surface with a 

OLAR PADDLES television-like system, measured propagation 

of very low frequency electromagnetic waves 

in ionized gas in a magnetic field, measured 

the moon’s mass and the degrees of flatness 

of its polar areas; measured distribution and 

speed of micrometeorites encountered on 

the flight, and measured density and types 

of radiations in space. Backup payload ex- 

;' isted but no backup for the Atlas-Able IV 

UF serTeR e SS launching vehicle had been allowed for. 
INJECTION ROCKET ‘ 7 Atlas 20-D, used for the firing, already had 
PAYLOAD SHELL . “ae | hen. been borrowed from Project Mercury. So- 
NITROGEN TANK— so de . A Sia phisticated payload had been aimed at 
INSTRUMENT OR ar a/ demonstrating considerable scientific explora- 
HYDRAZINE TANK- ; (3 tion capability in spite of the weight limi- 
UHF ANTENNA ~~ tation imposed by U.S. boosters. Mid- 
VERNIER ROCKET. \ ae course propulsion system with capability of 
VLF ANTENNA being fired four times, and injection rocket, 
ABL x 248° ROCKET (THIRD STA: which could be fired twice, would have 
an : been first tests of ability to maneuver satel- 
Artist’s conception shows layout of payload when covered by plastic shrouding. Solar pad- lites. Atlas-Able was nearly 100 ft. long and 
dies are folded. UHF antennas bracket the injection angle rocket at top. weighed more than 260,000 Ib. at launch. 
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64 channels 
in 60” 


On these two pages eight fully tran- 
sistorized Model 850-1500P Pream- 
plifiers appear actual size —each 
measures approximately 2” x 7” x 
144%". In racks of eight, 64 pream- 
plifiers take only 56” of panel space, 
and a blower unit another 4”. Neces- 
sary power and chopper excitation 
is provided by a completely transis- 
torized Model 858-500P Power 
Supply that mounts at the rear of 
each 8-preamplifier unit, so that no 
additional panel space is required. 


unusual capabilities and stability 


INPUT CHARACTERISTICS 

input circuit guarded, floating, isolated from 
output, can be grounded. Input impedance 
200,000 ohms min. (Preamplifier also available 
at extra cost with 4-step attenuator with gains 
of 10, 20, 50 and 100 and smooth gain con- 
trol to reach any intermediate setting.) 


BANDWIDTH 
DC to 70 cps (—3 db). 


RISE TIME 
25 ms to 99.9% of steady state value. 


OUTPUT CHARACTERISTICS 

Floating, independent of input, can be 

grounded. 

Capabilities: +1 v across 300 ohms, DC to 
70 cps 


+1.5 v across 300 ohms, DC to 
40 cps 
Output impedance 100 ohms. Outputis across 
300 ohm internal load, shunted by internal 4 
mfd capacitance. Part or all of this resistance 
and capacitance can be supplied externally, 
in any combinaticn to suit your application, 


LINEARITY 
«0.1% of full scale output (2 volts) 


GAIN 

100 (10 mv input for 1 volt output). Preampli- 
fier with gain of 1000(1 mv input for 1 volt 
output) also available on special order. Gain 
stability +0.1% for min. of 24 hours. 


INPHASE REJECTION RATIO 
120 db at 60 cps, 160 db at DC, with 50000ohms 
unbalance in source. 


INPHASE TOLERANCE 
250 VDC, 220 VAC 


NOISE 

2 uv peak-to-peak referred to input (measured 
over DC to 100 cps). Noise plus ripple for full 
scale signal not to exceed +0.1% of signal 
(measured wide band-ripple is 880 cps). 


DRIFT 

*2 uv referred to input, at constant ambient 
temperature, after 30 minutes’ warm-up. Input 
drift temperature coefficient +0.2 uv/°C, max. 


OVERLOAD RECOVERY 

Preamplifier recovers from fully blocked con- 
dition within 20 milliseconds after removal of 
signal. 10 volts of signal at input will not dam- 
age preamplifier. 


POWER REQUIREMENTS 

Each Preamplifier requires 2.5 watts; Model 
858-500P Power Supply handles up to eight 
Preamplifiers. 


ata Preamplifier... 850 
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$462.50 
per channel, complete 


Each Model 850-1500P Preamplifier costs 
$400, each Power Supply for every eight Pre- 
amplifiers, $500. Consider the substantial 
savings over equipment with comparable 
specifications — when economy “per chan- 
nel” is multiplied by the number of channels 
you’re using. (All prices are F.O. B. Waltham, 
Mass., within continental U. S. A.) 


iy 


SANBORN is LOW LEVEL What distinguishes this data preamplifier 
850-1500! PREAMP from others is not its specifications alone— 
: but the combination of this performance with 
high reliability, practical cost and small size. 
Together, they make the Sanborn 
Model 850-1500P the logical choice for 
data processing systems in which tens or 
hundreds of channels of information 
must be handled. 


Completely transistorized, the 850-1500P is 
designed for amplifying low level inputs such as 
thermocouple, strain gage and resistance 
bridge outputs. Typical outputs include digital 
voltmeters, tape recorders, scopes and 

other readout devices. 

Complete engineering data and application 
assistance is available from Sanborn Company. 
Contact your nearest Sanborn Industrial 
Sales-Engineering Representative, or write 
the main office in Waltham, Mass, 


1500? [Ngee SO” Company 


175 Wyman St., Waltham 54, Mass. 
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INSURANCE 


TO: 
MR. JET PILOT 


OF 
AMERICA 


AMOUNT: 


HLESS! 
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3 that’s why he’s protected 
#4) Bohanan Rotary Actuator 


Who could place a monetary value on human life?... 
The amount of government insurance?...A pilot’s income 
producing ability for his wife and children? 


The real issue is NATIONAL SECURITY —and no price can be 
set on that. This is why Bohanan’s Rotary Actuator in pilot 
escape systems is so universally recognized for its never- 
fail operation—its quality construction—its elaborate 
inspection and test surveillance —its reliable engineering. 


Compact, rugged and safe, the Bohanan Rotary 
Actuator operates a simple but effective web strap 
arrangement. When fired, the rotary actuator winds the 
webbing taut between the head rest and the bucket 
lip. The man is positively ejected from the seat and an 
automatic parachute mechanism is activated. 


3y saving pilots’ lives, the Bohanan Rotary Actuator 
plays a vital role in preserving our National Security. 
Bohanan’s other pneumatic, hydraulic and ballistic 
device experience and production knowledge can be an 
invaluable aid in solving:your engineering problems. 


Write today for your free copy of the “Book on Bohanan”’ 
lr ! 
\ Bohanan CGSarricl 

l 


Ne MANUFACTURING CO. 


A Division of the Gabriel Company 
15800 SOUTH AVALON BOULEVARD, COMPTON, CALIFORNIA 








MISSILE ENGINEERING 





Minuteman Tests Yield Silo Design Data 


Edwards AFB, Calif.—Series of under- 
ground silo test firings of the full-scale 
model _ solid-propellant Minuteman 
ICBM now being pushed here is un- 
covering critical environmental launch- 
ing phenomena which promises to lay 
the groundwork for advanced follow-up 
testing at Patrick AFB, Fla., and Van- 
denberg AFB, Calif. 

Underground silos at Edwards are 
preliminary test installations—two holes 
about 83 ft. deep and 26 ft. in diameter 
over-all (AW Aug. 3, p. 93). First 
group of firings in the series of tests 
at Edwards is being conducted with a 
“battleship” configuration composed 
of dummy second and third stages 
coupled to a live first stage which is 
partially loaded to give a limited burn- 
ing time. Second group of firings in the 
series at Edwards will use lightweight 
flight cases more closely approximating 
the real configuration of the missile to 
give results that will closely approach 
operational conditions. 

The full gamut of Edwards tests 
should provide enough environmental 
grist for architect and engineering serv- 
ices to design full-scale research and 
development installations for advanced 
Minuteman testing with a configuration 
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very close in all respects to the pro- 
jected operational missile. It is likely 
that Patrick will be chosen as the sit« 
for these facilities because of all the 
advantages the base itself offers as a 
test area as well as the wide expanse of 
the Atlantic Ocean for actual test fi 
ings. 

Indications are that Patrick is pr 
paring for these tests since two caissons 
are being sunk there now resembling 
the tvpe of hole that Minuteman will 
require. 


Firing Control 


A launch control center for thes 
Minuteman silo facilities would not bé 
required since Patrick already has con 
trol blockhouses for its continuing bal 
listic missile test program. Minuteman 
control could easily be tied into the 
existing facilities. j 

Considering the present state of th 
Minuteman development program an¢ 
the number of basic problems that 
must still be solved before advanced 
research and development testing 
funneled into the program, tests at 
the Patrick complex could be at least 
a year away. 

After the research and development 
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olaris System Tested on Nuclear Submarine 


ther will be available as 


ting at Patrick, an operational devel- 
nent phase for Minuteman probably 
follow. Since Minuteman will be 
Strategic Air Command weapon, this 
rational development phase almost 
rtainly would be conducted at Van- 
nberg AFB, the site of SAC’s ballistic 
ile training and operational devel- 
ment program. 
f the operational development phase 
onducted at Vandenberg, chances 
that it will not be with a complete 
tem with components that have not 
n evaluated previously. This means 
t support equipment for the missile 
iid have been proved out elsewhere, 
| the complete system assembled for 
kout at Vandenberg as a_ logical 
rational proving site. 
Meanwhile, in the Edwards silo 
nch development program for Min- 


teman, both silos are being used to 


ure that the timetable of firings will 
on schedule and, should one of the 
be put out of commission, an- 
a backup 
lity 
[he first three shots in the initial 
it Edwards AFB already have 
n fired successfully. Present sched- 
inticipates that the series of tests 





Mushroom-like tower of water explodes from one of 16 Polaris missile tubes on nuclear submarine George Washington during firing sys- 


tem tests at Groton, Conn. 
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Shape used was a one-ton cylinder, visible at top of spout at right. 


Unit was retrieved for later tests. 
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A special Pesco team of 
creative engineers experienced 
in cryogenic handling problems 
evaluates design and 
performance characteristics 

in all stages of 

pump development. 
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Injecting thrust-giving cryogenic fuels and oxidizers into 
missile propellent systems ... or from storage to point- 
of-use ... requires the vital safeguards and unerring per- 
formance designed into reliable Pesco Cryogenic Pumps. 
The product of Pesco’s five years of experience in the 
relatively newborn science of cryogenics, these pumps 
are custom engineered for optimum performance and 
offer capacities over 1000 gpm, heads to 3300 feet and 
temperature ranges to —420° F. Designed to handle 
liquid oxygen, hydrogen, nitrogen and other elements, 
these single- and multi-stage centrifugal pumps operate 
submerged or externally mounted .. . in either vertical 
Creative or horizontal positions . . . provide instantaneous opera- 
engineering‘ tion even after extended soak periods! Pesco design- 
.-for production-testing teamwork provides pumps that meet 
the space age and surpass military reliability requirements .. . pumps 
with the proven ability to accomplish their mission! 
Write today for complete information. 






































PESCO PRODUCTS DIVISION 
BORG-WARNER CORPORATION 
24700 North Miles Road + Bedford, Ohio 











at Edwards will run until April or 
May, 1960. 

One of the major problems facing 
Air Research and Development Com- 
mand’s Ballistic Missile Division, which 
has cognizance of the Minuteman pro- 
gram, was determination of the least 
expensive, but highly efficient, config- 
uration of the silo launcher. Economy 
of the silo design is a critical factor in 
the deployment of the Minuteman 
weapon system because of the large 
number of silos which probably will be 
used to ensure a reasonable factor of 
survivability for retaliation after any 
surprise attack. No specifics on the 
number of silo installation planned for 
the Minuteman system have been re- 
leased, but the general estimate now 
under consideration for Minuteman’s 
numerical strength ranges from the 
middle hundreds to the high thousands. 


Silo Types 


Three general types of silo schemes 
for Minuteman have been under con- 
sideration: 
¢ U-Tube. In this scheme, the missile 
would be deployed in one of the arms 
of the U, with the exhaust directed 
around the bend of the U and up 
through the other arm to the surface. 
¢ Concentric liner. ‘This proposal uses 
a central hole with an annular exhaust 
space surrounding it to lead the gases 
to the surface. In effect, it is similar 
to the U-tube except that the exhaust 
gas passage is annular instead of down 
and up through the second U-tube arm. 
eSimple silo. This is a single blind 
hole, with exhaust gases evacuating 
from the hole directly up the side of the 
missile. ‘This scheme would use a flame 
deflector—a configuration similar to the 
center portion of a simple household 
orange juice squeezer. Flame deflector 
also would be used with the concentric 
liner solo configuration. 

Except for the U-tube type of silo, 
no previous data was available on silo 
environmental phenomena. 


Simple Silo 

The simple silo was the most difh- 

cult configuration technically but indi- 
cated the greatest promise in economy 
ind uncomplicated operation. It was 
ecided to tackle this silo scheme first 
ind, if it did not prove feasible, resort 
to the U-tube or concentric liner ap 
proach as an alternate. 

Thus far, tests in the Edwards silos 
have indicated no reason to doubt the 
feasibility of the simple silo scheme, o1 
even to consider a backup effort with 
cither a U-tube or concentric liner silo. 

In the full-scale model firing from 
the Edwards silo, the missile is tethered 
it the nose by a nylon cable, which 
takes the form of a voke to restrain the 
missile so that it will not reach more 
than a few hundred feet above ground 
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_ TEXAS 


U. S. Air Force Academ 
Spects nose dome 
infrared optics that lead 


INFRARED SPECS 
FOR THE FALCON 


Falcon Missile— as deadly as its feathered namesake 
— is guided to the kill by Texas Instruments infrared 
optics. Unlike nature’s Falcon, this Air Force missile has 
only the combative instinct, attack accuracy, and destruc- 
tive impact that are built into it at the design and 
manufacturing levels. 

Imparting these instincts to inanimate systems is the 
business of TI optics engineers and craftsmen. Leading 
designers and producers of silicon, germanium, quartz, 
and other optics for infrared applications, the TI optics 
team has fingertip familiarity with unusual materials 
suited to specific portions of the spectrum. In one of the 
nation’s best equipped facilities, TI optics specialists 
grind, polish and coat components with accuracy that 
exacts the most from even the weakest infrared signal. 
This experience can work for you. Whatever your needs 
... prisms, lenses, windows... TI’s full-time engineering 
service, modern computers, and complete optics facility 
can meet your requirements from design to delivery. For 
detailed information on any phase of precision optics 
technology, contact SERVICE ENGINEERING. 


OPTICS DEPARTMENT 


Oo 


| INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
DALLAS 9. TEXAS 








CAN BE APPLIED TO YOUR MISSILES, AIRCRAFT 
OR ELECTRONICS PROBLEMS WITH 


Vap-Air mere thermostats 


These VAP-AIR thermostats provide the same re- 
liability and optimized design as the individually 
designed thermostats incorporated in complete 
VAP-AIR systems, used widely in missiles, air- 
craft, and electronic gear. 

Thermostats tested at 100G shock; vibra- 
tion 10G’s to 2,000 cycles per second without 
malfunction. Tests have been run a total of 
over 2 million cycles, and calibration re- 
mained within 5 of 1° of original setting. 


send for Merc Standards Bulletin 684 





Bring us your temperature control 


Provides all the information necessary 
to determine the right thermostat for 
the job. You order out of the bulle- 
tin; VAP-AIR ships without delay. 


| 


80 East Jackson Boulevard We 
Chicago 4, Illinois, Dept.25-. Ame 





systems problems. There is a wide 
variety of other VAP-AIR 
electronic controls, valves and 
actuators, both mechanical and 
electro-pneumatic, to meet your 
requirements over a wide range 
of response time. 


Vapor Heating (Canada) Limited 
3955 Courtrai Avenue, Montreal 26, Quebec 


Vapor International Corporation 
224 South Michigan Avenue, Chicago 4, Iilinolg 





level upon firing of the partially loaded 
first stage. 

Partially loaded frst stage incorpo- 
rates a thin core of live propellant in- 
side a full-size case. The balance of the 
material between the core and the case 
is inert. The propellant burns its full 
length simultaneously, and the thick- 
ness of the burning core provides suffi- 
cient grain to propel the full scale model 
out of the hole and then give it some 
altitude. 

Basic question originally arose with 
regard to establishing the: silo diameter 
to accommodate burning phenomena 
and the missile diameter, which is fixed. 

It would be advantageous to use as 
small a diameter as possible for the 
cperational silo because excavation costs 
would be less, weight and cost of an 
operational silo door would be less, and 
the silo itself would be easier to harden. 

Previous studies indicated that the 
silo diameter limit should be between 
12 and 16 ft. for the full-scale missile. 
But, in effect, this actually was an un- 
known range, which the Edwards tests 
attempted to resolve. 

The actual holes prepared for the 
Edwards silos are considerably larger 
(26 ft. in diameter) in order to provide 
access by elevator and stairs to the silo 
caisson, also to allow removal of the 
caisson for replacement with another 
to give a silo of a different diameter. 

Silo hole was made about 83 ft. deep 


to provide a suitable distance between 


the missile exhaust nozzle and the 
flame deflector at the bottom of the silo. 
This distance was a critical dimension 
in that it was one of the unknowns 
which had to be evaluated. To provide 
an easy method of varying this distance, 
it was decided to have ready an addi- 
tional section of silo caisson to fit on top 
of the silo hole proper so that the addi- 
tional section would protrude above the 
top of the silo to provide the extra silo 
depth. 

In trials to date, it has not been neces- 
sary to use this additional section, tests 
indicating that the nozzle-to-silo bot- 
tom distance as originally estimated has 
been sufficient. 

First full-scale model firing from an 
Edwards silo utilized a 16-ft. caisson 
diameter. 

Results of this test were so fav- 
orable that the switch immediately 
was made to a 12-ft. diameter configu- 
ration for the successive firings and the 
next two firings—second and third in 
the series—with the 12-ft. diameter 
opening have been entirely successful. 

Essentially the same data is obtained 
in the successive firings, but readings are 
taken at different locations along the 
missile and silo sides, also using differ- 
ent instrument frequency responses and 
sensitivities. 

Already obtained are a full set of 
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A pretty dark situation, indeed—when a single electron tube failure can 


shut down an equipment or entire production line test facility! Use 
IERC’s new set of a, b, c’s to help you get improved electronic equip- 
ment reliability. @, The practice of replacing tube failures in manner 
ng a light bulb is neither protection nor 
cure against a continuing high rate of electron tube failures! b. Down- 
often add up to 10 times the tube cost! 


and attitude like that of repla 


time, labor replacement costs 
G- You can actually increase tube life up to 12 times by specifying and 
using IERC Heat-dissipating Electron Tube Shields! The full facts, in 
the form of @. complete product literature, @s test reports, f. engineer- 
ing data and Q. tube shield application guides, especially prepared to 


help you “see the light; are available on request—write today! 


Patents 2807659, 2766020 I ts Pending. 


Cross-licensed with North Ame viation, Inc, 


Be 


International Electronic Research Corporation 


145 West Magnolia Boulevard 
Burbank, California 


Foreign Manufacturers: Europelec, Par 


ance. Garrard Mfg. & Eng. Co., Ltd., Swindon, England. 
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These 21 switches represent the widest 
for aircraft, missile, rocket, launcher, 


Each of the switches illustrated on these pages 
represents a different series of MICRO SWITCH 
precision Switches . . . Each switch has been 
designed to high reliability standards for a 
particular purpose . . . Each series includes 
many variations—sizes, weights, contact ar- 
rangements, electrical characteristics, hous- 
ings, actuators, sealing, temperature, shock 
and mechanical characteristics . . . For ex- 
ample, there are 100 different switches in the 
“EN” Series . . . No other source of precision 





Series “SE” small, sealed 
switch—Smallest envir- 
onment-free switch. 
Potted leads. Leaf and 
roller-leaf auxiliary ac- 
tuators available. 


Tess 


Series “54PB” alternate-action 
ushbutton— Lighted push- 


utton saves geome Peg 
rovides visual indication. 
wo-level position of button 
offers additional indication. 
Each operation transfers cir- 
cuit of the maintained con- 
tacts. 





switches offers as broad a line . . . Further- 
more, no other can offer the services of as 
large a staff of Application Engineers—in 
branch offices at strategic points throughout 
the country. Consult the yellow pages. 





MICRO SWITCH... FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


ature basic switch— 
Synthetic mica case 
withstands radiation, 
600°F temperatures. 30 
vde rating: ind. 10 a, 
res. 10 a, motor 6 a. 


Series“HS" hermetically sealed 
switch—All seals in accord- 
ance with Par. 5.2.2, MIL- 
E-5272A. Insures constant 
eurceten characteristics in 
all atmospheric, conditions. 


938 : 
Series “V3" high temper- H Honeywell 
© | fonevweu 


MICRO SWITCH Precision Switches 





23 
Series ‘‘ET"’ electri- 
cally released toggle 
switch— Works as a 


Series “EN” im- 


Series “HR” hermeti- pact - resistant 





cally sealed switch 
—For reliable use in 
—65°F to 600°F tem- 
peratures. Roller- 
plunger is adjust- 
able. Designed and 
constructed for the 
roughest airborne 
use. 


momentary action 
switch, but is con- 
verted to maintained 
contact when built-in 
solenoid is energized. 
Permits remote elec- 
trical release. Envir- 
onment and immer- 
sion-proof enclosure. 


switch — Com- 
pact, environ- 
ment-proof, cor- 
rosion-resistant 
switch. Has 
miniature plug- 
in receptacle. 
Two spdt 
switching units. 





Available in 1 or 2- 
pole design. 








Seties “TL 
pull-to-unlock 
toggle — Rug- 
ged, sealed 4- 
pole toggle 
switch has in- 
tegral pull-to- 
unlock lever. 
Available in a 
variety of lock- 
ing arrange- 
ments. Also in 
1 or 2-pole de- 
signs. 


Series “TL" toggle 
switch—Rating at 
28 vdc: res. 20 a, 
lamp 7 a, ind. 15 a. 
Available with va- 
riety of toggle 
lever positions. 
Provided in 1, 2, 
and 4-pole design. 








Series “TP” rocker-actuated key switch 
—Provides position and edge-light 
indication. Rugged, sealed case with 
stepped terminal design. Available 
with 1, 2 or 4-pole circuitry. 
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available range of precision switches 


marine and ordnance applications 


3.500 


Series “CE” G.S.E. limit switch— 
Weather-proof, corrosion- resistant 
indicator and limit switch. Rugged 
push plunger actuator. 


Series “1RS" high reliability telemeter- 
ing switch—For missile program se- 
quencing. 24 gold-contact switches 
and rotary solenoid in hermetically 
sealed container. 


Eee 


Series “EN” shock-resistant switch— 
Meets requirements of U.S.N. Bu- 
reau of Ordnance for shipboard 
launching equipment. Environment- 
proof construction. 





1s0o—= 


Series “EN” linkage-actuator switch— 
Rotary actuator adjustable through 
360°. 4-circuit basic switch. Rating 
10 a, 115/230 vac, 30 vde. Environ- 
ment-proof housing. Potted, sealed 
leads. 


Series “EP” roller lever switch—Rug- 
ged, sealed two-hole side-mount en- 
closure. Two high-capacity spdt 
basic switches. Sealed connector re- 
ceptacle. 


Plug-in Limit 
switch—Series 
“200LS"— 
Heavy duty 
switch for in- 
dicator and 
limit functions 
in G.S.E. ap- 
plications. 
Switch can be 
replaced in sec- 
onds. Avail- 
able in variety 
of actuator de- 
signs, 


tr 








Series “17AS" rotary selector switch 
—Compact assembly handles eight 
separate circuits with infinite switch- 
ing sequence. Available with fewer 
switch units. 








Series “28AS" cock-and-fire rotary 
—Positive, snap detent positions. 
Reliable operation, non-tease cir- 
cuitry. Innumerable switching se- 
quences. Available potted in steel 
housing. 


-200 
ae 


‘t-s00—- 
Series “1SX" sub-miniature switch— 
Smallest precision, snap-action 
switch. Big switch features: two 
generous-sized mounting holes, rug- 
ged easy-to-wire terminals, 5-amp 
capacity at 115/230 vac. 











Series “HT” 1000°F switch — World’s “‘hot- 
test’’ precision switch. Operates reliably 
near afterburners, etc. Bushing mount. 
Also available with roller plunger and 


side mount, pin plunger. 





-250 DIA 


Gyro mercury switch— Most sensitive 
tilt switch (0.15°). Low angle and 
low mass shift make it ideal control 
for vertical gyros, stable platforms, 
rockets. Reliable operation at—65°F. 
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Martin B-57 Carries Bomarc B Nose Section 


Martin B-57 has been modified in forward section to carry the nose and part of the guidance section of a Bomarc B air defense missile for 
tests at Eglin AFB, Fla. Hybrid plane-missile will check out capacity of Eglin Gulf Test Range to handle flight tests of the 400-mi. range 
Bomarc B, particularly the capability of the range telemetering system and air-to-ground transmission from the missile package. 


data on pressures, temperatures, acous- 
tic environmental factors, vibration and 
silo durability. 

Silo materials are not a consideration 
in this study to date. 

However, results obtained in the test 
program will indicate materials that 
might be used for silo design criteria— 
both for the future test program and 


the ultimate operational configuration. 

For the series of firings in the Ed- 
wards silos, Boeing Airplane Co., the 
assembly and test contractor, is con- 
ducting the tests under the Ballistic 
Missile Division’s field office manage- 
ment. 

Air Force and Boeing technical per- 
sonnel did not go directly to the full- 





Radioplane RP-76 Rocket-Powered Target 
Radioplane RP-76 solid rocket-powered target missile will be used in U. S. Army Nike Ajax 
and Hercules high altitude training missions. RP-76, being built by Radioplane under a 
$7.5-million contract, is radio-controlled and is recoverable by parachute. Airframe is mostly 
laminated glass fiber plastic. Target has reached Mach .94. 
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scale model Minuteman tests. A num- 
ber of preliminary investigations were 
conducted: 

eIn first trials, the Air Force Flight 
Test Center personnel at Edwards estab- 
lished a crude rig—essentially a steel 
tube—in April, 1958, to determine that 
the simple silo configuration would not 
be disastrous in a firing (AW Jan. 19, 
p. 58). A home-made missile test de- 
vice was constructed which simulated 
realistic thrust-to-weight ratio for Min- 
uteman, but no simulation of flame 
temperatures or chamber pressures was 
attempted. A number of successful 
test firings have been conducted with 
this rig. 

e Next step, begun in December, 1958, 
was to establish a 1/20th scale cold flow 
rig—a simple arrangement of a silo and 
missile, with compressed gas _ intro- 
duced through a sting at the front end 
of the missile. With this simple silo 
static rig, essentially a wind-tunnel ar- 
rangement, about 2,200 runs were 
made, varying the test parameters such 
as silo configuration, silo diameter and 
cant angle. Data obtained included 
aerodynamic force and moments on the 
missile, which helped to determine mis- 
sile stability. Also obtained was data 
on flame deflector phenomena. 

e Hot flow experiments were conducted 
at Edwards AFB in September, 1958, 
by Air Force Flight Test Center per- 
sonnel, Approximately 190 tests were 
made, using a modified 2.75-in. aircraft 
rocket. These tests produced qualita- 
tive information on promising flame 
deflector shapes, as well as data on 
localized heating on the Minuteman 
airframe. 

e More advanced supplementary ex- 
periments were conducted in a 1/20th- 
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scale hot flow rig. These were conducted 
at Boeing’s plant and utilized a small 
rocket engine in a static arrangement. 

Approximately 150 runs were made 
with this rig, producing additional in- 
formation on aerodynamic forces and 
moments. 


Heat Data 

Also obtained were heat transfer rate 
data (not attainable with a cold flow 
rig) and acoustic data. 

ext experiment, also using a simple 

silo configuration, employed a one-third 
scale static rig at Edwards AFB, with 
tests conducted by Air Force Flight 
Test Center personnel. First firing 
with this arrangement was in February, 
1959. The silo was mounted horizon- 
tally for convenience of operation. In- 
vestigation continued through April, 
1959, and, after four tests had been run, 
Boeing Minuteman assembly and test 
personnel took over the previous experi- 
ments which had been run by Air Force 
Flight Test Center staffers. To date, 
approximately 15 runs have been made 
with the one-third scale model static 
test rig. 


Experimental Opportunities 

This rig actually provided the first 
experimental opportunity to: 
¢ Conduct experiments on a scale suf- 
ficiently large to indicate the nature of 
the full-scale problems. 

e Confirm results of the 1/20th scale 
tests as well as flame deflector phe- 
nomena. 

e Accumulate acoustical data reason- 
ably representative of Minuteman silo 
environment. 

All these preliminary scale experi- 
ments established parameters of safety 
and ground rules for the full-scale silo 
tests at Edwards which followed. 


Soviet Pilot in Altitude Chamber 
Soviet high altitude test chamber to study physiological reactions of pilots for possible 
space use is in operation at Moscow. Above, Zoya Arapova, senior laboratory worker, 
checks control instruments; note chart to rd reactions. Below, Gennady Mikhailov, 
a test pilot, is shown in the chamber wearing pressurized equipment, which includes 


chap-like fur on legs. 





ces ante” CONCEPTION+ DESIGN 
CONSTRUCTION+CHECK OUT 


Propulsion Test Facilities offers a single source for the creation of multi-force, omni-environmental test 
facilities, such as engine test cells . . . complex space simulating cells . . . airframe and missile flutter 
and fatigue test equipment. More important, it provides the broad scope of test knowledge and practical 
experience required for such responsibility. The qualifications of the men available to you through PTF 
—men who themselves have been long time users of such equipment in the industry—guarantees maxi- 
mum reliability and accuracy of test data, maximum convenience and safety for operating personnel, 
maximum economy consistent with desired results. Men and facilities both are described in a detailed 
brochure. Write for a copy. Propulsion Test Facilities, Inc.420 Fitch Street, New Haven 11, Conn. 
(An affiliate of MB Electronics, a division of Textron Electrfics, Inc.) Western headquarters, Culver 


City, Calif. World-wide sales-engineering representation. 


PROPULSION TEST FACILITIES, Inc. 
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Avionic Makers Fight to Maintain Growth 


New York—Rapid growth by many 
avionic companies has brought with it 
related problems, such as demands on 
management to keep the rise rising or 
the competitive drive to take profitless 
development contracts in the hope of 
gaining new production business. 

A typical case in point is Laboratory 
for Electronics of Boston. This com- 
pany almost went bankrupt because of 
three development programs on which 
more development was required than 
originally estimated: a trailer-borne 
radar system and SPAR, a precision ap- 
proach radar system, which cost the 
company $14 million, and Diana, a 
large-size computer system. 

In 1956, the company lost $544,000 
and new management was brought in. 
In its 1959 fiscal year, ended Apr. 30, 
the company more than doubled its 
1958 volume, reaching a total of $20,- 
410 and it earned $578,000 after taxes. 
It was able to cut its accumulated defi- 
cit from $718,007 in 1958 to $140,081. 

Most of the rapid rise in volume is 
due to the company’s APN-105 and 
APN-130 doppler navigation systems for 
the Republic F-105 Thunderchief 


fighter bomber. Of the company’s 1959 
volume, a contract for 130 of these sys- 
tems accounted for $13,800,000 and 
of the company’s fiscal year end back- 
log of $36,200,000, two doppler pro- 
duction contracts accounted for $29,- 
800,000. 


New Business Search 


Thus, finding new business is re- 
garded by the company as its most 
serious near term problem. It recog- 
nizes the dangers of being tied heavily 
to any single military program, though 
the outlook for the F-105 at the mo- 
ment looks firm through 1962, based on 
orders for 525 airplanes. This does not 
include another 400 which might be 
ordered for Tactical Air Command or 
foreign orders. 

Laboratory for Electronics is work- 
ing in several directions for broadening 
its operations: 
¢ Foreign business. The company has 
negotiated with Fokker and also with 
companies in France and Italy for over- 
seas business. This would include not 
only doppler systems for any foreign or- 
ders for F-105s and possibly avionic gear 
for the German F-104s, but also com- 
mercial business in the European Com- 
mon Market. 

e Merger. Though a recent proposal 
that it merge with Servomechanisms, 
Inc., was turned down by the company’s 
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LABORATORY FOR ELECTRONICS doppler navigation system in the Republic F-105 is 


run through ground test in the aircraft. 


board, a merger preferably with a West 
Coast company with electromechanical 


capabilities is still being actively sought 
The Servomechanisms step fell throug 
when its earnings failed to reach esti 
mates in the negotiations. 

e New products. The company has 5 
of its 2,000 employes engaged in 
search and development. It is still 
terested in the computer field (it 
Computer Products Division volum¢ 
was $1.9 million in Fiscal 1959) an 
supplies a magnetic storage drum 
RCA for a data processing systen 
Under development is a storage disk 
using ferro-magnetic thin films whic! 
may have greatly increased storage 
pacity. Another device the company 
developing is a Memetron tub« 


cathode unit for displaying visually the 
data stored in data processing systems. 

\ report by the investment firm of 
Paine, Webber, Jackson & Curtis esti- 
mates the computer operation will 
bring the company $3 million this fiscal 
year and perhaps $25 million in five 
years. Based on five year forecasts of 
total volume of $100 million, this di- 
vision may contribute 25% of sales 
ind more than 50% of profits. 


Maintaining Growth 


Henry W. Harding, who was brought 
in as president in 1956, said that main- 
taining the sales growth curve is of key 
importance to the company’s future. 
Even a flattening of the curve can have 
idverse affect, he pointed out. Among 
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other things, a steadily rising curve is 
important in attracting and holding the 
technical people the company must have 
to compete. 

He estimates sales for this fiscal year 
will reach $35 million and earnings 
somewhere between $800,000 and $1 
million. 

An important financial factor in the 
company’s life is David Rockefeller and 
the company is his only venture as a 
large individual investor, and not in 
conjunction with the family. A substan- 
tial holder of the company’s common 
stock, he found himself locked in when 
the deficits appeared and to safeguard 
his investment found it necessary to 
put another $500,000 into the com- 
pany’s 6% cumulative preferred stock 
to keep the company operating in 1956. 

Besides cutting out several unprofit- 
able lines of instruments, including os- 
ciHoscopes, the new management has 
consolidated the company into one 
plant in Boston instead of the five it 
previously used. The plant is leased 
at a cost of $189,600 annually; the 
lease eliminated what otherwise would 
be a large required capital outlay. 

Operations since have been strongly 
oriented toward obtaining prime con- 
tracts. Not only does this act as a safe- 
guard against the normal tendency in 
times of contracting volume for the 
prime to pull back work into the house, 
but it has other advantages. 

In the company’s two doppler con- 
tracts mentioned earlier, there is also 
at least $7 million in spares business 
that will be added. These fringe bene- 
fits can help volume significantly, Hard- 
ing points out. 

The company has had some delivery 
and reliability problems and a reliability 
group was set up as a result. It found 
that 50% of its reliability problems on 
the doppler systems were simple fail 
ures of soldered joints, primarily a pro- 
duction line problem, not design. 


New Offerings 


Telechrome Manufacturing Corp., 
Amityville, N. Y., engaged in the 
manufacture and sale of telemetcring 
equipment for guided missiles and in- 
dustrial telemetering systems and com- 
mercial television equipment. Offering 
is $750,000 of 6% convertible deben- 
tures, due 1969 (convertible into shares 
of the company’s Class A stock, 10 
cents par value), for public sale at a 
price of 100% per unit. Underwriters 
have agreed to purchase from the com- 
pany Class A stock purchase warrants, 
exercisable for a period of five vears 
from date, of issue, to purchase an ag- 
gregate of 10,000 shares. Proceeds will 
be used to retire bank notes; to pay 
the balance of the purchase price for 
of the issued and outstanding 

stock of the Hammarlund 


hed 8 a4 
SUZ 


ca pital 


Manufacturing Co., Inc.; for advances 
to Universal ‘Transistor Products Corp.; 
for expansion of manufacturing facili- 
ties and the purchase of equipment and 
other corporate expenses. 


Copperweld Steel Co., Pittsburgh, 
Pa., engaged in the manufacture of 
electric cable for avionics industries and 
tubing and tube assemblies for aviation 
support equipment. Offering is $8,000,- 
000 of convertible debentures, due 
1979, for public sale. Proceeds will be 
used to pay short term notes; balance 
will be added to the company’s general 
funds and used, together with other 
funds, for the expansion and improve- 
ment of the company’s manufacturing 
facilities. 


Transitron Electronic Corp., Wake- 
field, Mass.; principal business the de- 
velopment, manufacture and sale of 
semiconductor products. Offering is a 
secondary, with 1,000,000 shares of out- 
standing common stock involved; price 
and terms to be supplied by amend- 
ment. Selling stockholders are David 
Bakalar, president, and Leo Bakalar, 
board chairman and treasurer, (who 
own an aggregate of 98.6% of the 
company’s outstanding stock); each is 
selling 500,000 shares. 


Mohawk Airlines, Utica, N. Y. Offer- 
ing is $3,500,000 of 6% convertible 
debentures, due 1974; $1,917,500 to be 
offered in exchange for a like amount 
of the company’s outstanding 54% con- 
vertible debentures, due 1966; the re- 
mainder, plus any not taken in the 
exchange offer, to be offered for public 
sale. Proceeds will be used to pay 
indebtedness ($308,250); the balance 
to be added to the company’s general 
funds. These funds, together with ret- 
roactive mail pay expected to be re- 
ceived, will be used to equip the com- 
pany’s aircraft with radar; for improving 
the air conditioning systems in_ its 
Convair aircraft; and for additional 
working capital and other general corpo- 
rate purposes. Proceeds from the sale 
of any portion of the $1,917,500 of 
debentures not taken up in the ex- 
change offer will be used, together with 
other funds, to redeem the remaining 
outstanding 54% debentures (AW June 
8, p. 36). 


United Control Corp., Seattle, 
Wash.; principal business the design, 
manufacture, and sale of control sys- 
tems, electronic equipment and acces- 
sory devices for military and commercial 
aircraft, missiles, space vehicles, and in- 
dustrial uses. Offering is $2,500,000 
principal amount of convertible deben- 
tures due Dec. 1, 1974, to be offered 
for public sale. Proceeds will be added 
to the company’s general funds and will 
be used in the proposed plant construc- 


tion program, and for increased research 
and development activity. 


Bowmar Instrument™ Corp., Fort 
Wayne, Ind.; principal business the 
design and manufacture of electro- 
mechanical apparatus for aircraft and 
missiles. Offering is 78,000 shares of 
common stock, no par value, to be 
offered for public sale; 45,000 shares are 
being offered by the company and 
33,000 shares by stockholders. Pro- 
ceeds will be added to the company’s 
general funds; a portion of the pro- 
ceeds will be used to retire short-term 
loans, in the amount of $200,000, in- 
curred for working capital purposes. 


Anelex Corp., Boston, Mass.;_prin- 
cipal business the design, development 
and manufacture of high speed printers 
for use in association with computers 
and electronic data processing equip- 
ment or systems. Offering is (1) 
$2,250,000 of subordinated debentures, 
due 1974, with warrants attached to 
purchase 45,000 shares of common 
stock, $1 par value; (2) 90,000 shares 
of common stock, $1 par value; deben- 
tures and stock to be offered in units 
consisting of $50 principal amount of 
debentures (with attached warrant to 
purchase one share of common stock) 
and two shares of common stock. Pro- 
ceeds will be used to pay in full prin- 
cipal amount, plus accrued interest, of 
outstanding seria] notes; to redeem and 
pay accumulated dividends on the 2,000 
outstanding shares of cumulative pre- 
ferred stock; to pay a promissory note 
to Anderson-Nichols & Co.; to be used 
for machinery and equipment, and the 
balance for general corporate purposes. 


Acquisitions 
And Mergers 


Heli-Coil Corp., Danbury, Conn., is 
offering 157,500 shares of its common 
stock, without par value, to the holders 
of outstanding shares of the capital 
stock, $10 par value, of Grip Nut Corp. 
The holders of 95.7% of the outstand- 
ing Grip Nut capital stock have en- 
tered into an agreement with Heli-Coil 
to exchange their holdings of 103,055 
shares of Grip Nut stock for 150,850 
shares of Heli-Coil’s common. stock. 
The agreement contains a representa- 
tion that, except for 31,480 of the 
157,500 shares, the Grip Nut stock- 
holders have no present intention of 
selling any of the shares of Heli-Coil 
that they receive pursuant to the pro- 
posed exchange for a period of six 
months following the exchange; all or 
part of the shares of Heli-Coil’s stock 
may be sold from time to time by any 
of the exchanging Grip Nut stock- 
holders at prices current at the time 
of sale; Heli-Coil will receive no part 
of the proceeds of any of such sales. 
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Alloyd Explores Gyro Cleaning Technique 


By James A. Fusca 
Cambridge, Mass.—Substantial _in- 


creases in the life of bearings for the 
highly precise gyroscopes in_ inertial 
guidance systems may result from a 
research program now under way at 
the Alloyd Corp. in collaboration with 
Massachusetts Institute of Technol- 
ogy’s Instrumentation Laboratory. Al- 
loyd, a company set up by personnel 
from the MIT faculty, has been study- 
ing the problems of precision bearing 
operation since 1956 and _ presently 
holds contracts totaling about $400,000 
from the Navy and Air Force. 


Abrasive Particles 


[he company believes that it has 
demonstrated conclusively that a prime 
cause for the friction problems en- 
countered with gyroscopes is contamin- 
ation by abrasive particles of the gyros’ 
precision bearings, and that it should 
be possible through proper cleaning 
techniques to markedly increase the life 
expectancy of these bearings. Addition 
ally, it shoyld become possible to run 
these bearings at higher preloads using 
new materials and possily with still less 
lubricant for longer periods of time 
than at present. This would improve 


gyro performance without adding the 
complications or a change to electro- 
static or gas-supported bearing systems. 
The method most commonly used at 
present to examine bearing components 
for dirt and foreign matter is visual 
inspection by means of a stereo-micro- 
scope at magnifications of 20 to +40 
diameters with a standard white light 
source. In its investigation, Alloyd 
examined a series of failed bearings 
supplied by MIT’s Instrumentation 
Laboratory. In attempting to improve 
the resolution of the inspection pro- 
cedure used on bearing surfaces, various 
microscopic techniques were tried, such 
as dark field, interference microscopy, 
and the use of polarized light. 
Polarized light microscopy proved to 
be the technique which provided the 
most useful information. Using polar- 
ized light, it was found that particles 
on the surface of the bearing—which 
were transparent and therefore in- 
visible under other light sources— 
showed up distinctly. The light scatter- 
ing properties of these particles indicate 
they must have a double index of re- 
fraction and must also be transparent 
or translucent. Later work indicated 
that these particles were either im 
bedded in the raceways and balls or 


=. 


BEARINGS are examined in the Alloyd investigation by means of the ‘experimental set- 
up shown above. Slow speed dynamometers spin the bearing (right) and the sensor output 
is amplified and displayed on the strip-chart recorder at the left. 
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held on by electrostatic attraction. 

Comparison of these particles with 
materials used in finishing operations 
during manufacture of the bearings in- 
dicated that they must be grinding or 
lapping compounds. Samples of the 
compounds normally used in finishing 
of these precision bearings were ex- 
amined and the sizes, shapes, and 
colors of these materials were found to 
coincide with those of the particles 
found in the bearings. To determine 
that this material was actually left in 
the bearing in manufacture rather than 
assembly, new bearings made by dif- 
ferent manufacturers and of a variety 
of sizes were obtained and examined. 
Particles were found in all of the bear- 
ings inspected. 

The technique of using polarized 
light has proved so sensitive that with 
practice it is possible to tell whether 
the finishing compounds are emery, 
Alundum or diamond. Alloyd considers 
that in view of the size and quantity of 
the particles found it could be con- 
sidered surprising that they have not 
been seen earlier. The company points 
out, however, that these particles are 
obvious only under polarized light; 
under white light conditions thev are 
completely invisible. 

Types of Failures 

Gyro bearing failure is evidenced in 
several forms, such as: 

e Erratic behavior caused by dirt con- 
tamination. 
e Failure 
tainers. 

e Slow but marked increase in friction 
level with time, leading to sufficiently 
increased running torques so that in 
the extreme the gyro rotor cannot be 
kept at synchronization speed. 

Failure of materials within the bear- 
ing is obviously serious, as is failure 
resulting from “rocky” contamination 
within the bearing. These defects, how- 
ever, can be detected through the use 
of a slow-speed dynamometer which 
measures vibrations transmitted from a 
slowly spinning bearing, and from the 
traces on a chart it is possible to pick 
out defects in geometry, and lubrica- 
tion and dirt contamination. 

It is the friction increase type of 
bearing failure which is the most costly 
and which presents the greatest prob- 
lem because it may take place over a 
long period of time. This form of 
failure as evidenced by a delayed in- 
crease in running torque is termed a 
lubrication failure, and bearings which 


through distortion of re- 
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were examined after such a failure in- 
variably showed a heavy layer of varnish 
deposited within the raceways. 

With the discovery that ground sur- 
faces can be contaminated with abra- 
sive materials, Alloyd theorized that 
the means of forming the varnish 
which causes the lubrication failure is 
by polymerization of the lubricant. It 
has been known for some time that a 
clean, or oxide-free, metal surface can 
act as an excellent catalyst for the 
polymerization of oils—and the action 
of abrasive particles in the raceways is 
to make just such clean surfaces. The 
immediate solution to this problem 
would then be to remove the abrasive 
contaminant. 


Cleaning Tests 

Alloyd, working in cooperation with 
members of MIT’s Instrumentation 
Laboratory, has conducted a series of 
tests covering all kinds of cleaning 
operations. A large number of solvents 
were tried either alone or in an ultra- 
sonic cleaner, but none was entirely 
successful. One reason was that while 
some of the particles were actually em- 
bedded in the steel, others were held 
to the surface by electrostatic attrac. 
tion. Wiping merely moved them from 
one place to another on the bearing. 

The only effective cleaning technique 
uncovered to date has been the ap- 
plication of a swab etch by means of 
a 1% nital solution. Recognizing that 
there might be some detrimental effect 
to the surface of the bearing from this 
kind of etch, a series of tests is now 
being performed at MIT on bearings 
cleaned with this method. These tests 
are aimed at determining if the long 
life expected from “‘clean’”’ bearings can 
in fact be obtained in actual use. Pre- 
liminary results indicate bearing life 
will positively be substantially extended. 


Contamination Sources 


A corollary to this work was the dis- 
covery that other sources can contribute 
abrasive contamination material besides 
the compounds used in the lapping and 
finishing processes. For example, it was 
discovered that since the plunger of a 
hypodermic needle assembly generally 
is lapped in place with a grinding com- 
pound, using a hypodermic needle to 
oil a bearing leads directly to contamina- 
tion by abrasive material. 

Another source of contamination is 
the lubricant itself. It is common prac- 
tice to process the lubricants used in 
these gyros through ceramic filters, 
sometimes as many as three or four 
times. Alloyd uncovered the fact that 
a relatively large supply of lubricant 
which had been filtered in this manner 
was thoroughly contaminated with abra- 
sive material coming from the filters 
themselves. 
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AT 200 X magnification, precision ball bearing shows dimples from finishing operation. 


WITH same field as top photo, polarized light shows contaminant particles as shiny dots 
(above). Photo below shows particles on unlapped inner race under polarized light. 





Puerto Rico Radar 
Construction Set 


Ithaca, N. Y.—lonization effects of 
ballistic missile travel through the up- 
per atmosphere and radio astronom: 
studies will be conducted by Cornell 
University with a 1,000 ft. diameter 
radar facility in Puerto Rico. 

The $4.5 million radar facility, to be 
financed by the Advanced Research 
Prejects Agency (AW Nov. 16, p. 115), 
is expected to be fully operational with 
in two years from the time construction 
begins in February, 1960. ‘Test borings 
are now in progress by the Army Corps 
of Engineers at the site, a natural bowl 
of coral limestone. 

The fixed radar antenna will be a 
1,000 ft. diameter parabolic dish with 
a 600 ft. high tripod supporting the 
feed antenna. The stationary antenna 
will be able to swing its beam only 20 
deg. from the vertical, affording a beam 
sweep of 40 deg. Despite the limited 
beam sweep, the location of the instal- 
lation at Puerto Rico provides an equa- 
torial latitude (18 deg. N) for access to 
the solar system and to the Atlantic 
Missile Range. 

Peak power of the radar will be 2.5 
mw. and the transmitting frequency will 
be from 420 to 440 mc. The low fre- 
quency, long wave length signal will not 
provide the resolution of the U.S. Navy 
Radio Research Station at Sugar Grove, 
W. Va., which will be capable of op- 
erating at much higher frequencies. 
Nor will the fixed radar facility be of 
value for space vehicle tracking. 

Cornell has established a Radio- 
physics and Space Research Center 
which will operate the large radar un- 
der ARPA contract. Directing the cen- 
ter will be Prof. Thomas Gold, a 
British cosmologist known for his work 
with Herman Bondi on the theory of 
continuous creation of matter. 

The radar will measure electron den- 
sity and electron temperature at dif 
ferent heights and times in the iono 





Burroughs Wins ALRI 


Burroughs Corp. won Air Force com- 
petition for Airborne Long-Range Input 
(ALRI) contract (AW Nov. 2, p. 23) 

. which, in the first stages, will total about 
$35 million and will run 42 months. 

ALRI is a radar station housed in a 
Lockheed RC-121 reconnaissance aircraft 
which will provide seaward extension of 
the SAGE system. Burroughs has pre- 
viously been awarded approximately $124 
million in SAGE contracts. 

About 50-60% of Burroughs’ work on 
the ALRI project will be subcontracted, 
including flight-testing of airframe por- 
tions and some parts of communication 
and navigation equipment. 
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Soviet Radio Telescope in Armenia 
Photograph shows part of what appears to be a large linear array which is one portion of the 
largest radio telescope known to exist in the Soviet Union. Telescope is located near 
Burakan, in Soviet Armenia. Fixed radio telescopes such as this utilize the earth’s rotation 
to scan a section of sky along the equatorial plane, and can employ interferometer tech- 


niques to improve resolution. 


sphere. Additionally, it may measure 
ionization and detect transient streams 
of aurorae-charged particles from outer 
space in connection with the phenom- 
enon, and explore the existence of ring 
current. 

‘he installation is believed capable 
of receiving radar echoes from the 
moon, Venus, Mars, Mercury, the sun 
and possibly Jupiter. Gold asserted that 
there may be a relatively high density of 
atmosphere before solidity occurs on 
the surface of Jupiter. If no signal is 
obtained, science will know that Jup- 
iter is shrouded in a deep atmosphere 
that dissipates radio wave’s strength. 


Jupiter, at its closest point, is about 
400 million mi. from earth. The cur- 
rent maximum distance that a radar 
echo has been received is the Jodrell 
Bank, England, radar bounce off Venus 
at a distance of 30 million mi. 


——$00 
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> Ultra-High-Speed Computers—Digital 
computers that operate at computing 
speeds of 1,000 mc. may be achieved 
in the next decade using microwave 
phase-locked oscillators as the basic 
computing element, according to G. B. 
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He put a new twist 
in an old trick 


His problem was to take a 3"x6”"x 
3-foot piece of wave guide tubing 
made of .08-inch thick aluminum and 
to twist one end 90° to the other with- 
out buckling or stretching any part 
of it...so that a cross section taken 
anywhere along its length remained 
a perfect rectangle. 

The standard solution for a prob- 
lem like this: Support the tube in- 
ternally with a solder-like substance 
that’s melted in, cooled, melted out 
after twisting. It won’t work here 
because the mass of the substance is 
too great. 

Here’s how this AMF production 
engineer found the answer. First, he 
visualized the concept that, in any 
symmetrical twist, the center axis 
never moves. Then he applied this 
concept by stringing a metal rod 
through the center of 288 rectangu- 
lar shims, inserted them in the tube, 
cushioned them with the same 
solder-like substance. Jaws clamp on 
either end. One of them rotates 
slowly (twisting time: over 2 min- 
utes) giving the metal time to flow. 
The result: Perfect twists, every 
time. 


Single Command Concept © 


This bit of production know-how 
is a sample of the ingenuity AMF 
brings to every assignment. 

AMF people are organized in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities, Its purpose: to 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster...in 


¢ Ground Support Equipment 

* Weapon Systems 

* Undersea Warfare 

¢ Radar 

* Automatic Handling & Processing 
¢ Range Instrumentation 

* Space Environment Equipment 

* Nuclear Research & Development 


GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 


AMERICAN MACHINE & FOUNDRY COMPANY 





thanks to KEROGRAPHY... 


A Stock-Print System Saves You Up to *50,000 Yearly 


You can save $50,000 or more a year by in- 
stalling a stock-print system of engineering 
drawings. Cutler-Hammer Inc. of Milwau- 
kee is achieving such an economy. So is 


PUSH THE BUTTON 
and copies flow! 


Arma division, American Bosch Arma Cor- 
poration, Garden City, N. Y. 

A stock-print system is a streamlined li- 
brary of engineering drawings commonly 
in use. The library is unattended. Anyone 
who wants a drawing helps himself. There 
are no requisition forms, no waiting, no re- 
filing. Prints are so inexpensive that en- 
gineers are urged to discard them after use. 

What makes such efficiency ... and such 
seeming extravagance ... possible? 

The answer is xerography and offset du- 
plicating. Xerography is a clean, fast, dry, 
electrostatic copying process that within 
seconds reduces original drawings as large 
as 34”x44” onto inexpensive offset paper 
masters. From them, multiple copies are 
run off on an offset duplicator. 

There is a wide range of XeroX® copy- 
ing equipment for setting up an efficient 
stock-print system. Your reproduction needs 
determine the xerographic model best 
suited to you. All models—besides prepar- 


ing offset paper masters—make copies on 
plain, unsensitized paper or translucent vel- 
lum for diazo-type reproduction. 

All models—whether manual or auto- 
matic—enlarge, reduce, or copy size to size. 
They offer the fastest, most versatile, most 
economical way to get sharp, clear copies 
from original documents of all kinds or 
from microfilm. 

Write for proof-of-performance folders 
showing how companies of all sizes are 
speeding paperwork duplicating and saving 
thousands of dollars yearly by xerography. 
Hatow Xerox Inc., 59-108X Haloid St., 
Rochester 3, N. Y. Branch offices in prin- 
cipal U.S. and Canadian cities. Overseas: 
Rank-Xerox Ltd., London. 


HALOID 
XEROX 





RBIS aa eT I 


Plastic Radar Reflector for Tartar 


Plastic radar reflector being assembled at Republic Aviation Corp. plant in Farmingdale, 
N. Y., will be tied in with Tartar missile system on U. S. Navy ships. Reflector is 8 ft. 


in diameter, weighs 325 Ib. and can withstand shock load of 160,000 Ib. 


Herzog, Radio Corporation of America. 
RCA is investigating, under Navy Bu- 
reau of Ships sponsorship, the tech- 
nique in which the digital “1” or “0” 
is represented by the phase of the oscil- 
lator signal. 

So far, RCA has performed simple 
cemputer functions at a 100-mce. rate, 
and improved design oscillators have 
been switched at 230 mc., according to 
Herzog. RCA uses printed circuit 
wave guide and a special variable-capac- 
itv junction diode for its oscillator. Al- 
though operation at microwave fre- 
quencies poses new computer design 
problems, it has certain advantages in 
addition to speed. For example, signals 
can be combined in passive structures 
to perform certain logic operations, such 
as inversion of phase script by 180-deg. 
delay of the carrier. Hybrid ring and 
ferrite isolators can be used to give 
information directionality which is not 
possible in basic two-terminal negative 
resistance amplifiers, Herzog says. 


> Navigation Aid Spoofer—Counter- 
measures system designed to detect 
presence of enemy low-frequency navi- 
gation system radiation, rapidly analyze 
its characteristics and then . transmit 
jamming or deception signals, is being 
developed for Army Signal Corps by 
Emerson Radio & Phonograph Corpora- 
tion’s Government Electronics Division. 


> High Temperature Thermometer— 
Platinum resistance thermometer, for 
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interpolating between fixed points 

the International Temperature Scale b¢ 
tween 630 and 1,063C has been dé 
veloped by National Bureau of Stand 
ards. New instrument is accurate t 
within a few tenths of a degree in th 
upper temperature range, NBS report 


> Miniature Data System—Miniaturized 


solid-state airborne data aquisition 
tem, developed by Gulton Industri 
weighs 7 Ib., occupies 230 cu. in., cot 
sumes 15 watts power, can monitor 
to 30 analog voltage inputs and c 
vert each to binary-coded decimal out 


put at rate of 120 samplers per second. 
Output is transmitted in parallel-serial 
fashion with a parity check. New de- 
vice provides conversion accurate to 
within 0.25%, or to within 0.1% as 
in optional feature, over temperature 
range of 0 to 75C. 


> Dielectric Anyone?—Digest of Litera- 
ture on Dielectrics, Volume 22, pub- 
lished by National Academy of Sci- 
ences-National Research Council, is 
now available from the Printing & Pub- 
lishing Office, National Academy of 
Sciences, 2101 Constitution Ave. N. 
W., Washington 25, D. C. Price is 
$5.00. 


» Telemeter Magnetics, Inc., Los An- 
geles, has been awarded a contract to 
develop airborne digital programers for 
Project Vega. The $400,000 contract 
covers development and manufacture of 
the airborne units plus ground-based 
checkout systems. 


> Signed on the Dotted Line—Major 
contract awards recently announced by 
ivionics manufacturers include the 
following: 


@ Melpar will develop and fabricate five 
two-way digitalized speech bandwidth 
compression systems for USAF’s 
Wright Air Development Center under 
$550,800 contract. 


e Stromberg-Carlson Division of Gen- 
eral Dynamics Corp. will develop com- 
pletely transistorized single sideband 
communication system for Navy Bureau 
of Ships under a $1.2 million contract. 
Equipment will be used for ship-to-ship 
ind ship-to-shore communications. 


e North American’s Autonetics Division 
will design, build and flight test a fully 
jutomatic all-weather landing system, 
including final approach, touchdown 


SAGE Antenna at Alabama Site 
Air Force AN/FPS-35 search radar at Thomasville Aircraft Control and Warning Site, 
Ala., was developed by Sperry Gyroscope Co. and is part of SAGE network. Tower is 
85 ft. high and antenna weighs nearly 70 tons. Facility is self-contained. 
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THE SHAPE OF THE FUTURE... =e > 
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The wing 
is free 


to do its job 


because... 





Here is the aircraft design of the future— 


* ' 
th e e Nn g I Nn es with its clean, uncluttered wing and rear- 


mounted engines. Among its many ad- 
- ¢ vantages: , 
are | n ' ' e Wing has higher lift and lower drag— 
; assuring superior airfield performance 
“ae and better high mach ‘characteristics 
e Full-span leading edge lift devices and 


th e rl g ht uninterrupted flaps 
e ; e@ No tanks or fuel lines in turbine disc 


areas 


e Better performance margins and unique 


p | ac tony + payload/range capabilities 
; oo e Greatly reduced cabin noise—through- 


out 
eNo handling problems in critical 
“engine out” situations 
e High-set engines practically eliminate 
debris intake risk 
e Simpler maintenance from better sys- 
tems access 
e Reduced engine mounting structural 
difficulties 

With all these—and many other— 
advantages, rear-mounted engines repre- 
sent a momentous step forward in jet 
age design. 

For complete data, contact Christopher 
Clarkson, U.S. representative, 10 Rock- 
efeller Plaza, New York 20, N. Y. 
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in Four rear-mounted Rolls-Royce Conway By-Pass Turbojets 
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Vickers-Armstrongs (Aircraft) Ltd., Weybridge, England « Member Company of the Vickers Group 





Style your career 
to the space age... 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 


has immediate openings 
in the following fields— 


Electrical and Electronics: 


Control System Analysis & Design 
Antenna & Radome Design 

Radar System Analysis and Design 
Instrumentation 

Equipment Installation 

Test Procedures 

Logic Design 

Power System Design 


Mechanical Engineering — 
Analysis and Design of the following: 
Servo Units 
Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 


Aeronautical Engineering: 


Aerodynamic Design 

Advanced Aerodynamic Study 

Aerodynamic Heating 

Structural Analysis 

Strength Testing 

Dynamic Analysis of Flutter 
and Vibration 

Aeroelasticity 

Design of Complex Structure 

Trajectory Analysis 

Space Mechanics 

Welding 

Metallurgy 


Physics and Mathematics: 


Experimental Thermodynamics 

General Advanced Analysis in 
all fields 

Computer Application Analysis 

Computer Programming and 
Analysis 

Mathematical Analysis 


For full information 

write to: 

Mr. C. C. LaVene 

Box 620-M 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 
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Beryllium Ball Used in Gyroscope 
Ball of beryllium, a key unit in a new gyroscope being developed by Minneapolis-Honeywell, 
is designed to spin at high speeds while held in position in a vacuum by electrical forces. 
It thus will spin without being slowed by friction. 


and runway landing roll, under $422, 
000 award from Wright Air Develop 
ment Center’s Flight Control Labora- 
tory. After Air Force tests, the AN 
APN-114 (XA-1) system will be de- 
livered to Federal Aviation Agency in 
Atlantic City, N. J., for evaluation. (For 
details on the Autonetics system, see 
Aviation WEEK, Oct. 5, p. 113.) 


e National Cash Register Co., Elec 
tronics Division, Hawthorne, Calif., 
will continue its study of super-fast 
magnetic rod switching and storage de 
vices under $70,000 contract awarded 
by Air Force Cambridge Research 
Center. The magnetic rod, which meas- 
ures approximately 0.015 in. in diam- 
eter, has exhibited switching speeds as 
small as 4 milli-microseconds, company 
says. 


e Bendix Aviation International Divi- 
sion reports a contract for nearly a mil- 
lion dollars for avionics equipment to 
be used on West German Air Force air 
craft. Equipment, to be built by 
Eclipse-Pioneer and Bendix Radio, in- 


cludes transistorized navigation unit, 
glide slope receiver, transistorized VHF 
receiver and a marker beacon receiver. 


e Telecomputing Corp., Los Angeles, 
will produce gyro systems for Nike 
Hercules missile under $1.6 million 
contract awarded by Western Electric. 


Collins Radio Earns 

. “Ne -- - 
Profit for Fiscal 1959 
Collins Radio Co. reported a net 
profit of $3,718,817 in its fiscal year 
ended July 31, compared with a net loss 
of $256,749 the vear before. Sales rose 
from $107,569,379 to $117,864,139 
and backlog from $133 million to $210 
million, including $30 million in com- 
mercial and foreign orders. The previ- 
ous year’s loss had resulted partly from 
sharp cost increases on contracts taken 
at the time of the Korean war. Better 
government scheduling, inventory ad- 
justments as the result of contract 
completions and closer cost control 
produced the more favorable results 


for Fiscal 1959. 
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Every time a space traveler lea me (earth), he has to wrap himself in 
the complete environment nec: to his physiological and psychological 
well-being. Styling sealed spa iles to suit man’s every requirement 
has been a major project at LC for more than ten years. Forty basic 
human factors areas were exp these studies. Now Douglas engineers 
have evolved plans for pract ice ships, space stations and moon 
stations in which men can live work with security thousands of miles 
q qualified engineers and scientists 
nd other out-of-this-world but very 
immediate needs are listed on the 


from their home planet. We 
who can aid us in furtheri: 
down-to-earth projects. Son 
facing page. 

Dr. Eugene Konecci, Head, Life Sciences Section, reviews a new concept 


in space cabin design with Arthur E. Raymond, DOUGLAS 
Senior Engineering Vice President of 
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for supersonic wind tunnel supplied by 
pressure tanks built of (ss) “T-1” Steel 


It takes vast quantities of high pressure air to create a supersonic 
wind. These 12 tanks supply air at 600 psi to a 20-inch supersonic 
blow-down wind tunnel at NASA’s Langley Aeronautical Labora- 
tory, Langley Field, Virginia. They were designed and built of 
USS “‘T-1”’ Constructional Alloy Steel by Pittsburgh-Des Moines 
Steel Co. Each tank is 63 feet high by 11 feet in diameter. 

With total volume, pressure and available ground area specified, 
the problem in this design was to determine the most economical 
size and number of tanks to do the job. If made of standard boiler 
steel, the tank walls would have had to be nearly three times 
thicker than the 144” made possible by USS “T-1” Steel. With 
this three-times-stronger alloy steel, the tank heads are only 5%” 
thick, compared with a requirement of nearly 2” thick if made of 
lower-strength material. 

These vessels are good examples of the savings possible with 
high yield'strength USS ‘‘T-1”’ Steel. Much less steel was required; 
there were vast savings in welding, foundation and volume—and, 
very important because of space limitations, there was a large 
reduction in ground area required. The vessels were designed to 
a working stress of 40,000 psi and 90% joint efficiency. The 
tensile strength of USS ‘“‘T-1”’ Steel for pressure vessel applications 
is now a full 115,000 psi. 

How USS “‘T-1” Steel saves. These vessels required much less 
steel than normally used — so there was a sizeable reduction 
in freight costs. They required less material for foundations. 
Volume of weld metal was also drastically reduced. And they 
saved ground space in an area where available space was limited. 

Why not find out what USS ““T-1”’ Steel can do for you? Write 


United States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 
USS and “T-1” are registered trademarks 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & Iron — Fairfield, Ala. 

United States Stee! Supply — Stee! Service Centers 
United States Steel Export Company 


United States Steel 





Tunnel Diode 


Tunnel diodes are now being offered on a 
sampling basis to avionic manufacturers by 
the RCA Semiconductor and Materials Divi- 
sion. Photo above shows size of the new 
diode in its low inductance case. 


Stock 


Transactions 





Transactions for the periods July 11, 
Aug. 10 and Aug. 11-Sept. 10 include: 


Robinson Technical Products. Disposition 
of 1,800 common shares by Thomas D. 
Neelands, Jr., officer and director, leaving 
a holding of 13,305. 

Ryan Aeronautical Co. Acquisition of 
1,500 common shares through exercise of 
option by G. W. Rutherford, officer, making 
a holding of 1,500. 

Seaboard & Western Airlines, Inc. Dispo- 
sition of 1,000 common shares by Arthur 
V. Norden, officer, leaving a holding of 
33,460. 

Servomechanisms, Inc. Disposition of 1,- 
680 common shares, his total holding, and 
$2,000 of 5% convertible debentures, his 
total holding, by Najeeb E. Halaby, officer 
and director 

Siegler Corp. Disposition of 1,000 com- 
mon shares by Edward H. Heller, director, 
leaving a holding of 18,593; disposition of 
500 common shares by Donald Royce, di- 
rector, leaving a holding of 8,461. 

Stanley Aviation Corp. Acquisition of 2,- 
500 common shares through exercise of 
option by Richard H. Frost, officer and 
director, and disposition of 100 common 
shares, leaving a holding of 4,507. 

Texas Instruments Corp. Disposition of 
200 common shares by W. D. Coursey, offi- 
cer, and acquisition of 2,000 common shares 
through exercise of option, making a hold- 
ing of 7,005; acquisition of 100 common 
shares by E. O. Vetter, officer, making a 
holding of 4,888. 

Thiokol Chemical Corp. Disposition of 
500 common shares by H. W. Ritchey, offi- 
cer, leaving a holding of 8,311. 

Thompson Ramo Wooldridge, Ine. Dispo- 
sition of 600 common shares by Burton F. 
Miller, officer, leaving a direct holding of 
4,057 and an indirect holding of 9,000; 
disposition of 6,590 common shares by V. 
G. Nielsen, officer, leaving a holding of 
3,738; acquisition of 3,400 common shares 
by Horace A. Shepard, officer, making a 
holding of 4,400. 

Trans World Airlines, Ine. Acquisition of 
100 common shares by Frederick G. Betts, 
officer, making a holding of 200. 

United Air Lines, Inc. Disposition of 800 
common shares by R. F. Ahrens, officer, 
leaving a holding of 4,575; disposition of 
1,400 common shares by R. E. Johnson, 
officer and director, leaving a holding of 
2,592; acquisition of 460 common shares by 
Eric Johnston, director, making a holding 
of 4,860; disposition of 400 common shares 
by Hal E. Nourse, cfficer, leaving a holding 
of 2,231; disposition of 3,200 common 
shares by Leonard S. Hobbs, director, leav- 
ing a holding of 400. 
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High Temperature 
KLIXON 


PRECISION SWITCH 


Operation you can rely on 
even at 800°F. 


Maintains operating characteristics at maximum temperature — Will not 
lose its snap action, “skip,” or fail to actuate at 800°F. 


“Surity-of-make” with dry circuit applications — Completely inorganic 
components mean no contact surface contamination due to out-gassing of 
organics at high temperatures. 


Saves space and weight — Miniature size... weighs about an ounce. 


Designed specifically for high temperatures — Means no compromise 
with operating characteristics, such as life expectancy, caused by modifying 
an existing design into a high temperature model. 


Assured longer life expectancy Over 25,000 cycles at 800°F. The 
simple, one-piece sine blade elimir knife edges and high friction points, 


OTHER OPERATING CHARACTERISTICS 


Mier DONE aa oicetiiccncccccccecedsqbemeeebeuceuns 0.005”, max. 
Release Fere®.ccccccccccsces ; , min, 
Operating Force.......+++++. 

Current Rating 

Contact Arrangement 

Vibration Resistance......... 

Shock Resistance........... 


For more information on th« KLIxON High Temperature Precision 
Switch, write for Design & Development Bulletin, DD-PRSW-9. 

Western Manufacturers refer inquiries directly to Metals & Controls’ 
Southern California Office . . . 232 North Lake Avenue, Pasadena, California 
. ++ Telephone: Ryan 1-4288. 


METALS & CONTROLS 


2812 FOREST STREET, ATTLEBORO, MASS., U.S.A 
A DIVISION OF TEXAS INSTRUMENTS INCORPORATED 


Spencer Products: Klixon® Inherent Overheat Motor Protectors 
Motor Starting Relays « Thermostats « Precision Switches e Circuit Breakers 








What You Should Know About This Symbol... 


It may be new to you now, but you'll see it again 
and again. It’s a symbol of service to government, 
the armed forces, to defense industry. 


For it represents The Singer Manufacturing Com- 
pany’s Military Products Division, a functional team 
of three well known organizations— Haller, Raymond 
& Brown, Inc., Diehl Manufacturing Company, and 
Singer-Bridgeport. 

The Military Products Division provides scientists 
and engineers familiar with government require- 
ments .. . development, and production facilities for 
making systems, products, and components in large 
quantities, at a practical cost. 


It can handle projects from concepts to production, 
or serve defense industry capably as a subcontractor 
—in any of three ways—by developing to require- 
ments, building to specifications, or by supplying a 
product line. Remember this symbol. It can serve you 
well. The Singer Manufacturing Company, Military 
Products Division, 149 Broadway, New York 6, N. Y. 


SINGER *® 


SINGER MILITARY PRODUCTS DIVISION 
The Singer Manufacturing Company 149 Broadway, New York 6, N.Y. 
SINGER-BRIDGEPORT «+ DIEHL « HRB-SINGER 
*A Trademark of THE SINGER MANUFACTURING COMPANY 











SPACE TECHNOLOGY 





Competition Rises in Ion, Plasma Fields 


By Philip J. Klass 


Washington—Growing activity and 
encouraging progress in the develop- 
ment of electric propulsion techniques 
to power rocket-launched, large-payload 
vehicles on interplanetary missions and/ 
or to shift satellite orbit, were reported 
here during recent meeting of the 
American Rocket Society. 

The meeting also revealed the sharp 
competition between ion and plasma 
propulsion techniques, reminiscent of 
the rivalry between liquid and solid- 
propellant rocket engines. Most ob- 
servers agree that it is too early to pre- 
dict whether one technique will win 
out and many believe that both prob- 
ably will find space propulsion roles. 


New Developments 


Here are some of the recent electric 
propulsion developments cited by ARS 
speakers: 
¢ Collinear electrode plasma accelerator, 
developed by Lockheed’s Missile and 
Space Division, has demonstrated an 


effective specific impulse of more than 
2,000 sec., based on 


has achieved maximum particle veloci 
ties of 80,000 meters per second and 
impulses of nearly 2,000 dyne-seconds, 
according to S. W. Kash and W. I 
Starr of Lockheed’s Ionic Physics D 
partment. Efficiencies of more thai 
30% have been achieved under son 
conditions and a figure of 50% appx 
possible. Using plasma produced 
electrode erosion, Lockheed scientist 
predict that effective specific impu 
of 6,000 sec. should be realizable. 

e Cesium ion motor, developed 
North American’s Rocketdyne Divi 
has achieved beam power level of 
watts per square centimeter of io1 
area, with thrust levels of 5.6 x 10 

sq. cm. Mass utilization studies ind 
that 70% of the cesium reaches th« 
lector in the form of high energy 

and that over 90% was ionized at 
surface ionizer. To neutralize th 
beam, electrons were injected 
thermionic emitter near the m 


measured im- 
pulse and propellant mass. Lockheed 


exit aperture with the electrons being 
accelerated by the ion beam space 
charge, according to report presented by 
C. R. Dulgeroff of Rocketdyne and 
R. C. Speiser and A. T, Forrester, now 
of Electro-Optical Systems, Inc., Pasa- 
dena. 

e Arc-jet engine using hydrogen has 
achieved specific impulse of 1,500 sec. 
in experiments at Giannini Plasmadyne 
Corp., according to a report by A. C. 
Ducati and G. L. Cann. The Plasma. 
dyne scientists report that motors with 
radiative and regenerative cooling, de- 
signed to enable electrodes and nozzle 
to operate at temperatures over 1,000C, 
ire now being designed. Work to date 
indicates that pressure in the arc cham- 
ber should be one atmosphere or higher 
to achieve reasonably good efficiency in 
onverting electrical energy into eftec- 
tive jet kinetic energy. 

e Experimental ion engine now in oper- 
tion at Electro-Optical Systems, Inc., 
vhich operates either with cesium or 
potassium as the propellant, has 
achieved beam currents of 12 ma. and 


Mercury Tunnel Tests Under Way at AEDC 


Multiple-exposure photograph of 32% scale Mercury capsule model was taken during wind tunnel tests at U. S. Air Force’s Arnold Engi- 


neering Development Center’s transonic test section. 
right shows the capsule at a 50 deg. angle in AEDC’s Gas Dynamics facility. Run 
portion of the photo records measurements for purposes of comparison. Calibration 
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Data is gathered in transonix 


speed ranges from Mach .5 to 1.5. The model at 
lasts for about ;sth sec.; smaller model at lower 
robes are faintly visible. 
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Threading the needle 
with a POLARIS missile 
using Westinghouse 
Load-0-Matic controls 


Easing POLARIS missiles from a tender into the launching silo of an atomic 
submarine takes a handling system that combines ruggedness with extreme 
maneuverability and safe, sure, precision control—control so sensitive that 
the POLARIS seems to float in the air as it swings smoothly and gently into 
position in the submarine. 


Westinghouse Load-O-Matic* crane control system was selected by 
Skagit Steel and Iron Works! for this exacting and delicate handling opera- 
tion because of its unerring vernier precision performance. The combination 
of hoist, bridge and trolley controls operating with almost microscopic ac- 
curacy nullifies the pendulum-like swaying of the load. These positive, step- 
less speed controls provide movements at less than one foot per minute, yet 
will accelerate smoothly up to two feet per second. 


The exclusive Westinghouse features which permit such precision also 
provide maximum reliability and minimum maintenance. Static controllers, 
saturable reactors and magnetic amplifiers provide stepless control and 
eliminate moving parts, mechanical relays and switches which corrode, wear 
out and require frequent maintenance. The marine-insulated a-c wound 
rotor motor adds additional reliability and further reduces maintenance. 


Whatever your requirements for missile handling equipment—drive sys- 
tems for launchers, erectors, shelters, loaders, or shockproof equipment for 
hardened sites—take advantage of the Westinghouse engineering knowledge, 
experience, range of products and unit responsibility for any type of electro- 
mechanical system. Contact your Westinghouse sales engineer or write: 
Westinghouse Electric Corporation, 3 Gateway Center, Pittsburgh 30, Pa. 


You can B& SURE...iF nWesti nghou Se jw 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS” CBS TV FRIDAYS 


*Trade-Mark 
1Located at Sedro Wooley, Washington. 








Donner’s rugged new angular accelerometer 
weighs only 2 pounds. 


The Specs 


RANGES AVAILABLE 
From +1 radian/sec? to +50 rad/sec? to any 
intermediate range. 
FREQUENCY RESPONSES 
+1 rad/sec* 30 cps natural frequency (90° lag) 
+10 rad/sec? 100 cps natural frequency (90° lag) 
OUTPUT, FULL SCALE 
+20 volts across a 12,500 ohm load 
RESOLUTION 0.01% full scale or better 
LINEARITY 0.1% full scale 
HYSTERESIS Less than 0.01% full scale 
DAMPING 0.6 + 0.1 of critical 
SIZE 3.7” diameter x 3.7” high 
WEIGHT 2 pounds 


PROBLEM: 


Measure angular 
acceleration accurately 


The New Donner 
Angular 


Accelerometer 
Light 


Compact 
High natural frequency 


THE FACTS... As you are well aware, 
designing a good angular accelerometer is a 
tough technical task. Donner Scientific’s new 
unit is another successful chapter in a record 


= of creative engineering. 


Chief applications for this unique 
force balance angular accelerom- 
eter are closing the servo loop on 
ground launching equipment for 
missiles and detecting the roll, 
pitch and yaw accelerations of 
missiles once they are airborne. 
In the latter application, the 
Model 4525 can replace some 
gyros and supplement others. 
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Operational diagram of Donner’s new 
Model 4525 Angular Accelerometer. 
The mechanically rugged and electron- 
ically rigid Model 4525 is one more basic tech- 
nical contribution from an engineering team 
specializing in inertial systems interlocking 
time, acceleration, velocity, and other dynamic 
inputs. 
More DaTA AVAILABLE—An illustrated 
4 page data file is yours for the asking. Please 
address Dept. 0512. 


Donne 
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Electric Propulsion for Space 


Electric propulsion for space vehicles achieves a very high specific impulse by 
using a propellant of low mass which is accelerated electrically to extremely high 
velocities. Several basic types now under investigation, as reported at recent Ameri- 
can Rocket Society meeting, include: 

@ Ion propulsion employs propellant consisting of a stream of positively charged 
ions. These are shaped into a beam and accelerated by electrostatic fields using 
techniques similar to those employed in a cathode ray tube to form and direct 
beam of electrons. To prevent build-up of negative charge on space vehicle and to 
prevent blocking effect due to space charge, electrons must be injected into ion 
beam as it leaves space vehicle to neutralize its charge. 

@ Plasma propulsion uses a neutral (no-charge) plasma of propellant which is accel- 
erated and directed by means of external magnetic fields which react with field 
produced by current flowing through the plasma. Technique involves many of 
the same principles under investigation for controlled fusion power. 

@ Arc-jet propulsion uses an electric arc discharge to produce sudden heating of 
propellant gas which expands in a suitably shaped nozzle to form a high velocity jet. 
This type of engine does not use external magnetic fields to augment propellant 


velocity. 





© Heated gas propulsion employs a gas, such as hydrogen, whose energy level is 
raised by passing it through an electrically heated tungsten heat exchanger. 








a thrust of 68 dynes, when operated 
with potassium, Samuel Naiditch re- 
ported. Company has developed new 
technique for controlling and measuring 
amount of alkali vapor flux fed to the 
ion chamber in which the vapor is 
electrolytically diffused through a mem- 
brane. 

e¢ Both ion and plasma engine tech- 
niques are under investigation by the 
National Aeronautics and Space Admin- 
istration’s Lewis Research Laboratory 
in Cleveland. Primary emphasis is on 
the ion engine, because its operation 1s 
better understood and performance is 
more readily predicted, according to 
NASA scientists W. E. Moeckel and 
W. D. Rayle. However, there is strong 
interest in plasma investigations. 


Propulsion Principles 


Although proponents of ion and 
plasma engines disagree on many points, 
there is general agreement that at the 
present time the principles of ion pro- 
pulsion are better understood than those 
for plasma propulsion. Design of an ion 
engine can draw on existing know-how 
developed for the design of electron 
and microwave tubes. The design of 
a plasma engine is much more depend- 
ent upon extensive laboratory experi- 
mentation because of the present in- 
ability to predict the complex interac- 
tions between magnetic-electric fields 
and the plasma. 

It also is generally conceded that an 
ion engine-can produce a higher spe- 
cific impulse than a plasma engine, 
because it can accelerate particles to 
higher velocities. (Specific impulse is a 
measure of the thrust achieved per 
pound of propellant per second.) 

However, Lockheed’s Kash and Starr, 
both proponents of plasma engines, 
point out that there is another impor- 


AVIATION WEEK, December 7, 1959 


tant factor to consider—the total thrust 


developed per unit area, referred to 


“specific thrust.” A low specific thrust 


involves a weight penalty becaus 
the additional structural supports, p 
pellant feed lines and radiating surf 
required. 

The Lockheed scientists point 
that a plasma engine has a specifi 


thrust that is at least 100. times greatei 


than that of an ion engine because of 
inherent limitations imposed by voltage 
breakdown considerations in an engine 
that uses electrostatic fields for particle 
acceleration. 

However, a report by David B. Lang- 
muir of Thompson Ramo Wooldridge 
and Bernard R. Cooper of the Uni- 
versity of California at Berkeley sug- 
gested that the specific thrust of an ion 
engine can be increased through the 
use of a series of accelerating electrodes, 
cach of which contributes to the total 
thrust. They concede that there are 
many “formidable practical difficulties 
issociated with (these) concepts,” but 
they believe the potential gain may 
justify further investigation. Added ad- 
vantage of the technique is the ability 
to achieve useful thrust levels with a 
low aspect ratio, i.e. ratio of beam di- 
meter to acceleration distance required. 


Unit Weight 

The weight of an ion or plasma pro- 
pulsion unit will be small compared 
with the weight of the nuclear power 
plant needed to supply it with the re- 
quired electrical power. For example, 
the SNAP-8 nuclear turbo-electric 
power generation system now under de 
velopment will weigh about 2,000 Ib. 
in the 30 kw. version, around 3,000 Ib. 
in the 60 kw. size. 

Thus the efficiency with which the 


Gravity Locator Used in ICBM Tests 


Instrument to measure the mass and center of gravity in three axes of the Air Force Titan 
and Minuteman intercontinental ballistic missile nose cones has been developed by Dyna- 


metrics Corp., Burlington, Mass. Devic 


produces readout of weight and CG along roll, 


pitch and yaw axes during re-entry and is used primarily in pre-flight tests in wind tunnels. 
Company says the device has an over-all accuracy of 0.010 in. over an operating range of 
1,800-4,500 Ib. Unit is air-transportable for field testing. 
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ARMCO STEELS 


Armco Precipitation-Hardening Stainless Steels 
Help Assure Predictable Performance 


Armco 17-4 PH / PH 15-7 Mo / 17-7 PH combine functional reliability and structural durability for severe service 


For structural components or accessories that must 
operate under high heat and stress, designers of both New steels are 
military and commercial aircraft are specifying born at 
Armco’s Precipitation-Hardening Stainless Steels to 
achieve as-designed performance. 

These space-age metals are widely used because 
they provide— 


High Strength-Weight Ratios — Minimum ultimate, 
tensile strengths in the heat treated conditions 
range from 180,000 psi for 17-7 PH to 225,000 
psi for PH 15-7 Mo. 


Elevated Temperature Strength — Excellent creep, 
stress-rupture and yield strengths up to 800-1000 
F help overcome heat problems. Extensive data 
on properties at elevated temperatures available. 


Good Corrosion Resistance — Superior to the stand- 
ard hardenable stainless steels. Eliminates the 
cost and weight of surface protection. 


Producibility— Excellent fabricating characteris- 
tics and availability in sheets, strip, foil, plates, 
bars, wire and forging billets simplify both de- 
sign and production. 


Use the multiple advantages of these high strength 
Armco Stainless Steels to help give your products the 
predictable performance demanded in today’s air- 
craft. For the data you need on mechanical proper- 
ties or fabrication, write to Armco Steel Corporation, 
2239 Curtis Street, Middletown, Ohio. 


ARNCO STEEL 





Vanes Armco Division * Sheffield Division * The National Supply Company « Armco Drainage & Metal Products, 
V2 Inc. « The Armco International Corporation « Union Wire Rope Corporation 





Space Oxygen Unit 


Closed circuit oxygen system carried on an 
astronaut’s back to provide breathable air 
has been designed by AiResearch Manufac- 
turing Division of the Garrett Corp. Unit 
weighs 50 Ib., stores 6 hr. oxygen supply. 


propulsion unit converts electrical en- 
ergy into thrust will be an important 
consideration. Generally, the ion en- 
gine is given at least a slight edge over 
the plasma engine in efficiency, al- 
though Lockheed’s Kash and Starr be- 
lieve there is no reason to believe that 
the two won’t be comparable in this 
respect. 

Ihe ion engine requires several volt- 
age supplies whereas the plasma engine 
requires only a single high-voltage sup- 
ply. However, some plasma engines re- 
quire a sizable number of capacitors to 
store up the high energy required for 
current discharge through the plasma. 


Thrust Control 

The ion engine normally is consid- 
cred a continuous-operation device in 
which thrust level is controlled by the 
amount and/or rate at which vapor is 
fed to the ionizer. Some plasma engines 
are essentially continuous, and others 
are pulse-type propulsion units in which 
applied thrust is controlled by varving 
the firing rate. 

Ability to operate reliably over ex- 
tended periods of time measured in 
months or even years will be an im- 
portant criteria for selecting an opti 
mum electrical propulsion system. At 
the present stage of development it ap 
pears premature to predict whether ion 
or plasma engines will have a decided 
reliability advantage over the other. 

Here are some of the electric propul- 
sion investigations under way at Lewis 
Research Center, as reported by NASA’s 
Moeckel and Ravle: 

@ Electro-thermal propulsion: NASA has 
launched a small arc-jet research proj- 
ect to investigate possibilities of ob- 
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aluminum 





Forging 


Eliminates 
PROFILE 


Machining 


18 inch 


Mal 


; 


impeller 





This big 18” aluminum* impeller was originally machined 
from a rough forging...requiring many costly man-hours. 
Then Arcturus, utilizing, techniques they have pioneered, 
developed a method for forging the vanes to the finished 
state shown above ...saving considerably on material, 
eliminating all profile machining and reducing the cost 
of the finished part substantially. Grain flow follows the 
contour of the part, providing greatest possible strength. 


This was no minor achievement as the impeller was an 
exceptionally difficult part to make by any known 
method. The vanes are approximately 3” high and less 
than 1/16” thick, yet extremely close tolerances were held. 
Very likely, that machined part you are designing could 
be forged by Arcturus far more efficiently. We work in 
most metals and high temperature alloys. Send us your 
drawings and specifications today for further information. 


*Can also be forged fr many high-strength alloys. 


FORGE AHEAD WITH 


returus 


MANUFACTURING CORPORATION 
4303 Lincoln Blvd., Venice, California e Phone: UPton 0-2751 





SNAP II Nuclear Reactor Flight Concept 


Flight configuration of SNAP II small nuclear power system experimental reactor (AW 
Nov. 30, p. 37) is shown in this concept by Atomics International Division of North 
Reactor produces 50,000 watts of heat and weighs 220 Ib. 


American Aviation, Inc. 


taining efficient, long-duration electric 
ares at the pressures and power levels 
suitable for space propulsion. Agency 
also is investigating use of radio fre 
quency fields for heating propellant gas. 
Helium, used as the working fluid, is 
introduced into a tube which is heated 
by an RF coil that is fed by a 30 mc., 
7 kw. power supply. Tests to date indi- 
cate that the RF energy does produce 
intense heating but NASA has not yet 
obtained quantitative data on the eff- 
ciency of energy transfer to the gas. 

e Traveling-wave accelerator: Accclera- 
tion of plasma along a tube by means 
of a series of coils spaced along the 
tube which are excited by polyphase RF 
energy so as to produce a magnetic 
field or magnetic mirror which appears 
to accelerate down the tube, also is 
under investigation. Using a 1 kw. 
single-phase power supply for carly 
tests, NASA found that velocities of 
10,000 meters/sec. could be achieved. 
Forthcoming tests, using a three-phase 
+0 kw. power supply, are aimed at de- 
termining jet velocities, gross thrust and 
efficiency as well as nature of ineffici- 
encies. Propellant materials to be used 
in experiments include lithium and 
nitrogen. 

e Crossed-field accelerator: One of sev- 
eral possible systems for obtaining 
plasma acceleration through the use of 
crossed electric and magnetic fields 
which NASA is investigating employs 
the plasma as a conductor carrying cur- 
rent across a magnetic field with a re- 
sultant force being exerted on the 
plasma. Tests to date on a rail type 
accelerator indicate that velocities of 
about 10,000 meters/sec. are obtainable. 
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¢ Pulsed plasma accelerators: Another 
possible plasma acceleration mechanism 
employs the expansion of a current loop 
due to self-induced magnetic field which 
results in driving the conductor out- 
wards. 

Ihe Lewis Research Center is inves- 
tigating three types of pulse discharges: 
e Exploding a wire across a pair of rail- 
type electrodes gives an initially dense 
plasma. Early tests show that about 
10% of the wire mass is ejected at 
velocities of about 5,000 meters/sec. 

e Surface discharge between two closely 
spaced electrodes embedded in a block 
of insulating material is being used to 
investigate current loop expansion tech- 
nique. Such an arc may expand into a 
circular or toroidal configuration, de- 
taching from the electrodes a mass of 
plasma with circulating electrical cur- 
rents and corresponding magnetic 
fields. 

e Use of a backstrap near the arc dis- 
charge enhances the strength of the 
magnetic field with propellant supplied 
as a molecular beam which condenses 
on the surface of the insulator bridging 
the gap between the two electrodes. 
Condenser discharge ionizes the pro- 
pellant and intense magnetic field forces 
the plasma out at right angles to the 
gap. Very preliminary experiments in- 
dicate velocities of 20,000 to 40,000 
meters/sec. 

NASA scientists point out that for 
the surface discharge and backstrap 
techniques, the acceleration force 
diminishes rapidly as the plasma moves 
away from its initial position. This re- 
quires that system have a low time 
constant so that maximum possible en- 





ergy storea in capacitors be available 
for speedy discharge. 

Lockheed’s plasma propulsion expe- 
riments were carried out using a pair 
of collinear electrodes connected to a 
low inductance, high energy capacito: 
to supply discharge energy. Leads bc- 
tween the capacitor were arranged to 
maintain low inductance and to orien. 
direction of discharge forces. 

With the capacitor charged to a 
high voltage and the region around the 
electrodes evacuated, discharge is initi- 
ated by introduction of plasma between 
clectrodes. In one set of experiments, 
plasma was produced by exploding a 
fine wire mounted between the elec 
trodes at right angles to the plane of the 
discharge circuit. In a second set of ex- 
periments, a discharge was produced by 
introducing a tiny amount of argon gas 
between electrodes with subsequent 
electrode erosion under discharge con- 
ditions producing the major portion of 
the plasma. 

Magnetic fields produced by the 
large current in the discharge and the 
nearby circuit elements accelerates the 
plasma. The magnetic field of the op- 
posing current in the lead paralleling 
the discharge provides the direction 
and principal force for accelerating the 
plasma. 

Using exploding wire to produce the 
plasma, Lockheed obtained maximum 
plasma velocities of about 80,000 
meters/sec. as measured by an elec- 
tronic camera. Maximum measured im- 
pulse of 1,800 dyne-seconds, equivalent 
to specific impulse of 2,210, was ob- 
tained with a 1-mil tungsten wire. Us- 
ing electrode erosion as the plasma 
source, Lockheed obtained measured 
impulses of 640 dyne-seconds with as 
little as 6 micrograms of argon gas to 
initiate discharge and with a capacitor 
voltage of 30,000 v. 

Newly applied technique for con- 
trolling and measuring amount of alkali 
vapor introduced into ionization cham- 
ber will make it possible to measure 
quantitatively the ionization efficiencies 
of a variety of ionizer surfaces and con- 
figurations, Samuel Naiditch, Electro- 
Optical Systems, Inc., told the ARS. 

The new valving and metering tech 
nique makes use of the fact that glass 
can transport alkali ions under the in- 
fluence of an electric field. If a molten 
salt or alkali metal is placed on one side 
of a glass and an electric field is applied, 
the alkali ions migrate through the glass 
to the opposite side where they are 
neutralized to form an alkali metal. 

A preliminary analysis of the possible 
use of charge-exchange interaction be- 
tween fast (charged) ions and neutral 
atoms in a gas canal at the exit of the 
ion accelerator to neutralize ion engine 
exhaust, indicates that this approach 
is not feasible, Naiditch reported. 
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in direct writing recording systems 


only Brush 
designs 
specifically for mil specs 


From every nut and bolt to the shipping crate, fully militarized Brush Direct Writing 
Recording Systems are originally built to meet military specifications 





























That’s why they are performing every imaginable task of data acquisition and 
recording at U.S. and NATO installations throughout the world. These electric writing 
systems have proved their unexcelled reliability... from the Operations Monitor 
that will record 120 separate operations at the instant they occur... to the Analog and 
Sequence Recorder that simultaneously records both analog data and sequential events. 
And, they are built for maximum performance in the hands of non-technical personnel 


Brush equipment is already at work putting evaluation data in writing for a whole new 
generation of weapons. When the weapons become operational, Brush MIL Recorders 
are a vital part of the system. This experience is unique in the industry. Before 
prototype design becomes a problem—call, write or wire Brush for complete details. 


sams brush INSTRUMENTS 


DIVISION OF 


37TH AND PERKINS | CLEVITE)/ CLEVELAND 14, OHIO 


CORPORATION 








there 
IS 


on brush INSTRUMENTS 


. Division oF 
| e re { eC 37T AND PERKINS  CLEVITE) CLEVELAND 14, OHIO 


Only Brush Chart Paper is designed as an integral component of precisely engineered Brush Direct 
Writing Recording Systems. The full potential of these systems cannot be realized unless all 

of the original components are utilized. They’re engineered as a total entity. Imitation papers cannot 
match the precision ruling, dimensional stability and super-smoothness of Brush Chart Paper. 

Take no chances—specify Brush and you can rely on your records being accurate, permanent, easily 
read and easily reproduced. Stocks available from strategically located branches and 

sales representatives throughout the United States and Canada. 


Write for samples 
of actual tracings on 
Brush Chart Paper. 
Ask for 

“Check the Record”’. 











The Convair 880 jet airliner alongside the 


specially designed Shell jet-fuel truck. 


AeroShell Turbine Fuel powers America’s fastest jetliner 


Speen, luxury and versatility — that’s 
the Convair 880— America’s newest entry 
in the Jet Age. The 880 has been designed 
to provide fastest passenger service with 
maximum operating economy. It cruises 
at 615 mph—fastest of all jet transports 
—with a payload of from 88 to 110 
passengers. 

Ready to service all jets of all classes 


is AeroShell Turbine Fuel, developec 
especially by Shell to meet the « 


requirements of jet flying. 


xacting 


Shell—largest supplier of commercial 
jet fuel and aviation gasoline in the U.S.A. 
— guards the quality of these fuels by 
cial handling techniques, pioneered and 
developed in Shell’s unique AeroShell 
Turbine Fuel Equipment Laboratory. 


spe- 


SHELL OIL COMPANY 


50 WEST SOth STREET, NEW YORK 20, N. Y. 
100 BUSH STREET, SAN FRANCISCO 6G, CALIF. 


WRITE FOR FREE LEAFLET 
“FUELING fume | enna) 
THE 

CONVAIR 

880” 


il v 
This step-by-step picture story shows 
how the Convair 880 is fueled. 





THIS IS THE RAMJET 





...most efficient propulsion system ever devised by 


man...remarkably simple, reliable and economical! 














Traveling within the atmosphere at supersonic speed, 
' the ramjet gulps air through its diffuser (in grey)— 
HOW THE RAMJET WORKS: compressing it by the “ramming” action caused by 


the engine’s high forward speed. 


TODAY RAMJETS POWER: TOMORROW 


The USAF-BOEING BOMARC interceptor The ARMY-LOCKHEED KINGFISHER supersonic target drone (top) INTERPLANETARY VEHICLES. America’s 
missile, America’s first line defense uses a single Marquardt ramjet to fly missions at almost four first interplanetary explorers may be 
missile, is Marquardt-ramjet-powered to times the speed of sound. boosted into orbit via Marquardt Hyper- 
reach out 400 miles — attacking oncom- The NAVY-BENDIX TALOS surface-to-air missile is ramjet- jet. Biggest breakthrough in the art of 
ing enemies at almost three times the powered and shipboard-launched to defend the surface fleet rocketry since its conception, it combines 
speed of sound. against attacking enemy aircraft. both rocket and ramjet advantages. 





The ramjet family of engines for aircraft, missiles four times the speed of sound, or about 2,600 miles 
and space vehicles is unique because of its simplic- an hour)—and ramjet speeds of over 13,000 miles 
ity of operation. Without moving parts in the basic _an hour are feasible. By contrast, turbojet engines 
engine system, the ramjet develops compression —the powerplant powering today’s 600 mph jet- 
ratios of more than 100 to 1 at 2600 miles an hour liners—are limited to speeds in the Mach 8 range. 
—yet can use kerosene as fuel. By comparison, your By eliminating the moving parts turbojets need to 
piston-engined car needs “super-premium’” gasoline develop compression, the ramjet delivers greater 
for compression ratios of only 10 to 1. speeds and reliability—costs less to make, operate 
; : : and maintain. 
Now compare the ramjet with the rocket engine. 
The ramjet can get along on 1/10 the propellant 
consumption of a rocket. That’s because rocket 
engines must carry along their own oxidizer , while 
the ramjet scoops its oxidizer from the atmosphere. 


This speed and reliability, along with its efficiency, 
is why today’s ramjets are making significant con- 
tributions to America’s defense effort— powering 
two front-line defense missiles and a sophisticated 
target drone. Look for tomorrow’s ramjets to 
The ramjet delivers speed, too. A Marquardt ram- accomplish peaceful and military missions as yet 
jet has already flown faster than Mach 4 (that’s unconceived— powering vehicles still to be invented. 





Fuel is injected automatically and mixes with the air Thrust comes from the rapid acceleration of these 
as it speeds toward the flameholder. The mixture is gases through the engine. This action pushes the 
burned, and this combustion expands and accelerates entire ramjet—and the vehicle it is carrying—for- 
the burning gases. ward at ever-faster speeds. 


RAMJETS WILL POWER: 














Founded in 1944 to pioneer in developing the ramet 
powerplant, Marquardt today e 
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AU'ADRISONIC AIRLINERS. At 2600 mph you'll fly coast to coast For a reprint of this advertisement you are invited 
in. under an hour—from New York to Baghdad 6,000 miles non- to write: Roy E. Marquardt, President, 

stop—via the next generation of ramjet-powered airliners. The Marquardt Corporation. 

INFINITE RANGE VEHICLES. Nuclear Ramjets, in development Corporate offices: Van Nuys, California. 


at Marquardt under Project Pluto, will power low-level vehicles 
capable of circling the earth indefinitely at supersonic speed. 
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AIRDROP TO THE “LOST BATTALION” 


Banking gently, the big biplane slipped down out of the low 
clouds, braved a sudden burst of enemy gunfire, and rushed over 
the hilly, heavily wooded terrain. Glancing back at his observer, 
the pilot nodded to the ground. The observer began dropping 
packages over the side. Somewhere below, hidden by the dense 
foliage and undergrowth of the Argonne Forest, and surrounded 
on all sides by Germans, lay the injured and dying men of 
America’s “Lost Battalion? 

It was October 6, 1918, the date of the first aerial resupply drop 


in combat history. 


With its pass completed. the two-seater D.H.-4 headed back for 
Remicourt, home base of the A.k.E’s 50th Aero Squadron, At the 
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Goettler, a flight commander from 
Chicago. Bleckley of Wichita. 
Later in the day, Goettler and Bleckley took off on their second 
mission. They never came back. Ground fire sent them crashing 


controls was Lt. Harold E. 


His observer was Lt. Erwin R. 


to their deaths near Binarville, France. 

The story of the “Lost Battalion” is today more legend than fact. 
Actually, the men were never lost. A battalion of the 77th “Statue 
of Liberty” Division and parts of a machine gun battalion were 
cut off after a rapid advance beyond the front lines during the 
Meuse-Argonne offensive. 
By daybreak on October 3. the men were encircled by Germans 


and exposed to heavy shelling and machine gun fire. For the next 


four days they were ravaged by hunger, 
thirst and death and subjected to con- 
tinuous enemy attack, including a bar- 
rage from their own artillery. 

On October 6, the 50th Aero Squadron, 
which had flown its first mission only 
three weeks before, was called in to air- 
drop supplies. The squadron flew 15 
missions the first day. Coordinates flown 
out from the “Lost Battalion” by carrier 
pigeons, giving the Battalion’s location, 
proved in slight but serious error and 
the trapped men received only a frac- 
tion of the supplies. Finally, however, 
an airdrop team spotted the correct 
position and the remaining men were 
rescued on October 7. 

The planes used in history’s first re- 
corded airdrop were D.H.-4’s designed 
by Geoffrey de Havilland, the famous 
British designer. In the final year of the 
war, 4,700 of the big British ships were 
built under license in the United States. 
Rugged, fast and reliable, the D.H.-4 was 
at some point in its career outfitted for 
every conceivable type of duty. In its 
original production form the D.H.-4 was 
powered by a 240-hp. B.H.P engine to 
a top speed of 120 mph. The somewhat 
heavier American version, powered by a 
400-hp. Liberty engine, had a top speed 
of 128 mph. 

Because its main fuel tank was located 
between the pilot and the observer — 
directly in the line of enemy fire — the 
D.H.-4 was labeled the “Flaming Coffin? 
but it was no more vulnerable in this 
fashion than other aircraft. Its arma- 
ment consisted of two synchronized 
forward firing Marlin machine guns and 
two swivel mounted Lewis machine guns, 
The D.H.-4 was still in service in 1922 
when Harold Goettler and Erwin Bleckley 
were posthumously awarded Congres- 
sional Medals of Honor. D.H.-4’s similar 
to the ship they flew to immortality con- 
tinued in U.S. military and government 
service for almost another decade. 


HERITAGE OF THE AIR 


One of the most inspiring chapters in the 
history of technical evolution is the story 
of the men and flying machines of World 
War I. It is the highly personalized story 
of brave men—and the wood, wire, linen, 
and rudimentary technologies that con- 
verted manpower to airpower. Today, 
Leach Corporation celebrates its 40th 
year in electronics with the presentation 
of this Heritage of the Air series. 


Leach thanks Col. D. PR Morse, Jr. (Ret.), 
Commanding Officer of the 50th Aero Squadron 
during the above action, for his help in pre- 
paring this account. 


Technical Director for Heritage of the Air is 
Major Kimbrough S. Brown, USAE 


A HERITAGE IN ELECTRONICS 


Val Leach, founder of Leach Corporation, wrote the above advertisement 
27 years ago. In it Mr. Leach laid down a business philosophy that is 
as valid today as it was in 1933. He knew there would be no room for 
‘yesterday's heroes’ among the companies supplying the vital, growing 
electronics industry. He knew that success would be in direct ratio to 
uncompromising product reliability. And he also knew that technological 
progress could only be based on the solving of tomorrow's problems. 


This year Leach Corporation celebrates its 40th anniversary in 
electronics with a reaffirmation of Val Leach’s time honored principles: 


Solving problems is the core of the Leach philosophy of doing business. 
Leach will continue to base its success on anticipating customer needs and 


meeting them with advancements tailored to specific requirements. 


=® LOOK TO LEACH 


for ELECTRONIC SUB-SYSTEMS-— Instrumentation Sub-Systems ¢ Inverters and Converters 
¢ Ground Support Equipment « Power Conversion Equipment ¢ Control and Distribution 
Equipment ¢ Automatic Production, Inspection and Test Equipment 

ELECTRO-MECHANICAL COMPONENTS — Relays « Contactors « Static Switching Devices « 
Logic Devices * Malfunction Sensers « Malfunction Controls « Timers « Programmers ¢ Tape 
Recorders « Accessory Electronics * Recording Accelerometers 


LEACH CORPORATION 18435 SUSANA ROAD, COMPTON, CALIFORNIA 





THE AIRESEARCH GULFSTREAM 
COMPLETION PROGRAM 


This extensive completion program at AiResearch 
Aviation Service for Grumman’s new prop-jet corpo- 
rate transport includes: custom business interiors. . . 
soundproofing...radar...radio... autopilot... 
instrumentation... paint... maintenance. 

AiResearch personnel have been factory trained for 
this special program. Expert craftsmen utilize the 
newest materials and processes in building and install- 
ing lightweight, fully stressed furniture, lounges, 
galleys, lavatories and other appointments custom 
designed for the individual Gulfstream purchaser. 

Our acoustical engineers have developed three indi- 
vidual degrees of soundproofing installations for the 
Gulfstream to insure the comfort level you desire. 


a 
ae 


And our highly experienced, well-equipped radio and 
electronics departments design and execute the most 
modern installations. 

By using a full-scale mockup of the fuselage section 
we are able to prefabricate components for the 
Gulfstream to expedite delivery time. And AiResearch 
guarantees the completion weight of your aircraft. 

AiResearch has more experience in pressurized air- 
craft than any other modification center. 

Write, wire or telephone for complete 
information, including brochure, on 
the AiResearch Completion 
Program for the Grumman 


Gulfstream. 


~~ 
THE (GARRETT CORPORATIO ~ 
— 


Grumman Gulfstreams undergoing a custom tailored completion 


program at the AiResearch Aviation Service Company facility. 


CORE Ot 5 FECahs 
AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 





Pyrographite May Cut Nose Cone Heat 


Waltham, Mass.—New form of graph- 
ite, with controlled crystal orientation 
that gives it novel thermal, electrical 
and other properties, may enable bal- 
listic missile nose cones and rocket en- 
gines to operate at higher temperatures. 
(AW Nov. 16, p. 39). 

Oriented graphite has been produced 
in small quantities in research. labora- 
tories for more than 50 years, but can 
be produeed in commercial quantities 
by a new process developed by Ray- 
theon Co. with the partial sponsorship 
of the Navy’s Special Projects Office. 

A pilot production facility has been 
constructed by Raytheon in Lawrence, 
Mass., which will be capable of accept- 
ing forms or mandrels in shapes meas- 
uring up to 12 in., and is planning the 
establishment of a full scale facility 
capable of handling larger shapes and 
producing greater quantities of the ma- 
terial. 

Problems still remain in adapting 
the process to really large scale pro- 
duction, but these are under active in- 
vestigation by the company. 

Called “Pyrographite” by Raytheon, 
the material vaporizes at the same tem- 
perature as ordinary graphite (approxi- 
mately 6,350F), which has the highest 
temperature limit of any elemental ma- 
terial. Thermal and electrical conduc- 
tivity of Pyrographite, moreover, is 
strongly anisotropic—that is, it is higher 
by several orders of magnitude in a 
plane parallel to the surface than at 
right angles to it. Raytheon claims, also, 
that the material has the properties of 
high density and impermeability to 
gases. 

In the new process, molecules of car- 
bon or graphite are obtained from a 
carboniferous gas and deposited on a 
substrate (base), with controlled crystal 
orientation. Pieces formed entirely of 
Pyrographite can be produced by depo- 
sition on the inner surface of a graphite 
mandrel, which is after cracked away 
from the workpiece. 

In the plane parallel to its surface, 
Pyrographite has a higher heat conduc- 
tivity than copper, while at right angles 
its conductivity is lower than normal 
graphite and, also, lower than in some 
low-conductivity ceramics. Ceramic ma- 
terials commonly increase in thermal 
conductivity above some characteristic 
temperature because of the contribution 
of radiation to thermal conductivity. 
Raytheon says that no such contribu- 
tion has been shown to date for graph- 
ites or Pyrographite, which makes the 
thermal insulating properties of Pyro- 
graphite compare even more favorably 
with those of conventional solid thermal 
insulators. This conclusion, the com- 
pany says, has been verified by very high 
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temperature arc plasma and rocket en 
gine tests. 

Other properties are: 
e Electrical. Results of initial tests in 
dicate electrical conductivity properti¢ 
of the new material are similar to it 
thermal characteristics. Resistivity at 
right angles to the surface increas¢ 
with higher preparation temperatur« 
while it decreases in the direction paral 
lel to the surface. The degree of ani 
sotropy is of the order of 1,000 to | for 
material prepared at 2,000C. Resistivit 
along the layer planes is considerabh 
less than for normal graphite, which 
considered a good conductor; acros 
the layers it is far greater than for gra 
phite. 
e Density. A significant property of th: 
material as compared with normal graph 
ite is its high density. The theoretical 
density of normal graphite is 7 
grams per cubic centimeter: ordinat 
graphites range from 1.6 to 1.7, whil 
densified graphites run from 1.7 to 2 
Pyrographite has been prepared with 
densities as high as Density in 
creases with the temperature of prepar- 
ation because of a higher degree of cry 
tallite orientation at higher temper 
ature. 
e Mechanical 


ft) 


properties. Strength-to 


weight ratio of the material is higher 


than for Series 310 stainless steel at low 
mperatures while above 2,000C, 
here normal graphite has one of the 
ighest strength-to-weight ratios known, 
t has a ratio five times as great. Tests 
onducted with Pyrographite and nor- 
ial graphite in highly erosive atmos- 
heres such as those produced by a 
gh velocity, high temperature reduc- 
ing stream of solids and gases resulted 
n slight erosion of the oriented graph- 
te, compared with almost complete 
ikdown of the normal graphite. This 
roperty is attributed to the oriented 
ystal lattice which presents low-re- 
ctivity basal planes to the gas stream. 
e Impermeability. A characteristic of 
nterest for applications to nuclear re- 
ctors is the material’s impermeability | 
to gases. Using a standard mass spec- 
trometer leak detector, no permeation 
helium has been detected, even 
fter heating to 2,500C and re-cooling 
in films as thin as one or two mils. 
Graphite, due to its high density and 
w atomic number, is frequently used 
a moderator in nuclear reactors. 
Oriented graphite is denser than nor- 
mal graphite, so it possesses the ad- 
intage of presenting more atoms per 
nit volume for moderating neutrons. 
Because the material is extremely pure 
prepared, Raytheon says, it requires 


PYROGRAPHITE, an elemental material consisting of a graphite crystallite deposited in a 
highly oriented manner, resists butane torch flame (left). The same blast at right burns 
a hole through a sheet of asbestos. The material can be deposited on a substrate (base) 


or on a breakaway graphite mandrel. 
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SMALL APPETITE 
NOISE SOURCES 


service-proved and available now 


Until recently signal simulators for monitoring radar receivers 
or microwave relays were of two types. One was a big and 
heavy ampere eater with cumbersome auxiliary equipment; 
and the other was a sensitive though delicate instrument 
suitable only for the laboratory. 

We call your attention now to the Litton 2000 series of 
miniature gas noise sources. The Litton 2000 for waveguide 
use is pictured above. It has a first cousin, the Litton 2007 
designed for coaxial cable use. We call your attention because 
most tubes in this series are now in production and we suspect 
there are frustrated design engineers who will receive this 
announcement with keen interest. 

Our gas noise sources may properly be called miniature. 
They require only inches of space, smaller, lighter auxiliary 
equipment, and small voltages and currents. Around 500 
volts fires them; 100 milliamperes maintains them. These 
characteristics, plus others, have caused them to find numer- 


ous applications: for in-flight calibration and test of aircraft 


microwave receivers; as automatic watchdogs on airborne 
radar systems; and in other systems which require various 
immunities to vibration, shock, humidity, and temperature 
cycling. 

The Litton family of miniature gas noise sources, like all 
Electron Tube Division products, was designed to solve 
specific end item functions. We have found that this philos- 
ophy contributes to consistent reliability: tubes do their jobs 
more efficiently, for longer periods of time, and at lower overall 
cost to the buyer. Other advantages also result. For example, 
these noise sources require no ageing-in and the L-2000 is 
replaceable in the field without changing the mount. 

Specific frequency ranges in L, S$, C, X and K bands are 
covered, If you are concerned with radar transmission, or 
with microwave data links of any kind, we'll gladly send you 
more information. Write to Litton Inc ustries Electron Tube 
Division, Salt Lake Plant, Office A10, Salt Lake City 10, Utah, 


LITTON INDUSTRIES Electron Tube Division 


BARRATRON TRANSMITTING TUBES * MAGNETRONS ¢ KLYSTRON®S © TRAVELING WAVE TUBES © BACKWARD WAVE 
OSCILLATORS * CARCINOTRONS ¢ GAS DISCHARGE TUBES ¢* NOISE SOURCES * CROSSED-FIELD AMPLIFIERS ¢ HIGH 
DEFINITION CRT ¢ DIRECT-WRITING CRT ¢ STORAGE TUBES ¢ MICROWAVE FILTERS * DUPLEXERS e TR TUBES 
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no further purification for reactor pur- 
poses and eliminates the problem of 
potential poisoning from impurities 
found in ordinary graphite. 

Because it is impervious to gases, the 
company points out, it can be used as 
a coating for fuel elements to keep gase- 
ous fission poisons out of the coolant 
stream, while its strength at high tem- 
peratures will enable it to contain ap- 
preciable pressures of fission products. 


Production Process 

The process of producing Pyrogra- 
phite on a commercial scale that Ray- 
theon is developing has reached the 
point where it is now possible to repro- 
duce shapes of various dimensions with 
wall thicknesses up to one-half inch. 
This can be on a substrate or a com- 
mercial graphite form. The process is 
based on high temperature pyrolysis of 
carbon-containing vapors. 

The development and pilot produc- 
tion work to date has been with resist- 
ance or induction-heated furnaces cap- 
able only of preparing samples for 
property measurement and small com- 
mercial pieces. Because the degree of 
orientation of the material is highly 
dependent on the temperature dur- 
ing deposition—over a _ temperature 
range extending above 2,000C—process 
control problems increase rapidly with 
increasing size of production pieces. 

The most obvious structural differ- 
ence between Pyrographite and normal 
graphite, the degree of orientation of 
the graphite crystallites, lies in the 
stacking of the basal planes. 

In the crystallite of normal graphite, 
each layer has a well-defined position 
relative to the neighboring layers, where 
in Pyrographite the stacking of the 
layers occurs in a random fashion. The 
randomness in layer stacking destroys 
the periodic repetition of atom posi- 
tions at right angles to the basal plane 
so that the structure can no longer be 
described as a repetition of unit cells. 
It is this difference in structure that 
gives Pyrographite its difference in me- 
chanical, thermal and electrical proper- 
ties. 


Rocketdyne Develops 
Portable Solid Plant 


McGregor, Tex.—Continuous _proc- 
essing pilot plant for mixing solid pro- 
pellants is going into operation here at 
the solid rocket plant of Rocketdyne 
Division of North American Aviation, 
Inc. 

Quickmix pilot plant was trucked 
here from California on a 30 ft. trailer, 
and this mobility demonstrates the po- 
tential field loading capability of the 
system. Plant has a minimum mixing 
capacity of 500 Ib. per hour, and a 
maximum of 5,000 Ib. 
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Safety stems basically from the fact 
that only a small amount of the pro- 
pellant material is in the mixer at one 
time, while the present batch-mixing 
methods require relatively large amounts 
of propellant materials to. be combined 
in a single batch. Low cost and versa 
tility are also cited as advantages 
the new process. 

Rocketdyne has used its new Quick- 
mix system with several solid propellant 
combinations and is continuing to 
ply the process to a variety of propellan 
combinations under contract to tl 
Manufacturing Methods Division, Act 
onautical Systems Center of Air Mat 
riel Command. 


Scientists to Discuss 
Space Trajectories 


First symposium on space trajectory 
determination, covering fundamental 
astronautical constants and units, mili- 
tary space, astromechanics, trajectory 
computation and optimization, space 
maneuvers and ascent and re-entry, will 
be held Dec. 14-15 at the Langford 
Hotel, Orlando, Fla. Radiation, Inc., 
is host. 

Speakers include Krafft A. Ehricke of 
Convair Division of General Dynamics 
Corp., and Dr. C. A. Whitney, Smith- 
sonian Astrophysical Observatory. 








... most shop inspectors would 
| accept it as genuine. It looks the 
| same. And it carries the anchor 
| stamp of a famous manufacturer. 
| In fact, we are fairly certain that 
parts similar to this one are used 
in engines flying today. 

But—Airwork inspectors use 
more than ordinary care to make 
sure you get only genuine parts. 
They spotted this as a reworked 
part ... different enough from 
the genuine article to cause an 
engine failure. 

Airwork sells and uses only 
genuine Pratt & Whitney Air- 
craft parts . . . and inspects the 
parts of your incoming engine to 
make sure somebody hasn’t short 
changed you with a bogus part 


Airwork 


CORPORA TIO’N 
Millville, New Jersey 





ATLANTA 
CLEVELAND 


MIAMI 


This Is A Bogus Part! 


on maintenance . . . or a previous 
overhaul. 

The difference between a 
genuine part, with all the stamina 
and _ service-ability the manu- 
facturer can develop—and a 
dangerous bogus part is some- 
times so hard to spot that only 
a distributor with close factory 
connections has the training to 
spot the true from the false. 

That’s one more good reason 
to have your engines overhauled 
by Airwork. You are sure of 
getting genuine parts, careful 
craftsmanship and the pains- 
taking protection of our eagle- 
eyed Airwork inspectors. Call or 
write our nearest branch office 
for details. 


NEWARK 
NEW YORK 
WASHINGTON 
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Paint Gives Missiles Thermal Protection 


By Michael Yaffee 


St. Louis, Mo.—Thermal protection 
that can be painted on missiles to the 
exact temperatures required is now 
being offered to engineers by Emerson 
Electric Manufacturing Co. 

The protection, which comes in the 
form of a family of tailor-made subli- 
mating paints, is offered as a low-cost, 
lightweight means of controlling the 
high temperatures induced in missiles 
and space vehicles by aerodynamic fric 
tion, solar heating and rocket exhaust 
gases. 

To date the material has been used 
on the nozzle of the Honest John rocket 
and is under evaluation as a coating for 
the resonance suppressor in an advanced 
version of this rocket now under devel- 
opment. The material is also being 
evaluated for the Little Joe capsule, 
the Project Mercury capsule and, re- 
portedly, for all three stages of the 
Minuteman airframe. 


Pilotless Aircraft Research Division 
of National Aeronautics and Space 
Administration has run a series of tests, 
including heating and erosion, on small 
coated samples and reports that the 
results are sufficiently encouraging to 
merit further evaluation of the mate- 
rial for possible use on the glass fabric 
polyester laminate body of its Little 
Joe capsule. First coated Little Joe 
capsule is scheduled for a flight test 
the first week in December. PARD has 
also coated live solid propellant rocket 
engines with the material and considers 
the coating definitely worthy of con- 
sideration a advanced structures such 
as Dyna-Soar. 

The sublimating paints, developed by 
Emerson’s Rubin Feldman, are called 
Thermo-Lag, At present, there are 
four formulations available which subli- 
mate at 230F, 450F and 600F. Under 
development are three other Thermo- 
Lag formulations which will sublime at 
850F, 1,100F and 1,450F, Theoreti- 


RESONANCE SUPPRESSOR BEFORE FIRING 


MATERIAL: ALUMINUM 


THERMAL PROTECTION: “THERMO-LAG"-.O15" 


te 


RESONANCE SUPPRESSOR AFTER FIRING 


MATERIAL: ALUMINUM 
THERMAL PROTECTION: 


"THERMO-LAG" 


SOLID PROPELLANT rocket resonance suppressor, made of aluminum and coated with 
Thermo-Lag, is shown here before and after 1.6-sec. exposure to 4,500F at 1,000 psi. 
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cally, says Feldman, there is no limit 
to the sublimation temperatures that 
can be built into the basic Thermo- 
Lag formulation through the tise of 
temperature elevating or depressing 
agents. 


Material’s Composition 


Essentially, Thermo-Lag consists of 
inorganic salts in organic and inorganic 
binders. It is mixed and applied like a 
paint by either brushing, spraying or 
dipping. Emerson is currently working 
on a Thermo-Lag formulation that will 
have structural strength as well (by 
using it as strata in a laminated struc- 
ture or as a filler in porous metals) but 
this is in a very early stage of develop- 
ment. One of the principal attractions 
of the Thermo-Lag formulations is that 
the material can be cured at approxi- 
mately room temperature, around 80F. 
This means that it can be used to coat 
live solid propellant rocket engines. 

The fact that the material can be ap- 
plied like a paint is also important. It 
means the material can be used on odd- 
shaped and otherwise difficult-to-coat 
structures. It was one of the main con- 
siderations in NASA’s interest in the 
material for the Little Joe capsule. 


How It Works 


In a somewhat simplified manner, 
this is how the 230F Thermo-Lag for- 
mulation, works: As heat is generated, 
it is absorbed by the Thermo-Lag coat- 
ing until the coating reaches its sub- 
limation temperature, in this case, 
230F. The amount of heat absorbed 
will depend, of course, upon the amount 
of coating. Roughly, it will take 47 
Btu. to raise the temperature of one 
pound of 230F Thermo-Lag IF. 

When the temperature reaches 230F, 
the Thermo-Lag sublimes. In going 
from a solid to a vapor state, each 
pound of the coating absorbs another 
700-800 Btu. Then the vaporized coat; 
ing has to work its way through the 
interface to the boundary layer and 
this takes up more Btu. The vaporized 
coating thickens the boundary layer, 
serving as a gas shield to further protect 
the underlying structure from heat. 
At extremely high temperatures, the 
gaseous Thermo-Lag will ionize or de- 
compose and therein absorb more heat. 

Over-all, one pound of Thermo-Lag 
will absorb about 5,000 Btu. from the 
first heat input to final decomposition. 
But this figure, says Feldman, will in- 
crease with the rate of heat input. The 
more heat that is applied, the greater 
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the amount of gases that will form. 
Rate of heat transfer to the material 
and the thermal conductivity of the 
material will determine the thickness 
of the coating that will sublime.) The 
greater the amount of gases formed the 
greater the energy required for them 
to diffuse into the boundary layer and 
the thicker the boundary layer becomes. 
Consequently, says Feldman, the over- 
all figure could become 15,000-20,000 
Btu. absorbed per pound of Thermo- 
Lag at a heat input or ablation rate of 
2,000-2,500 Btu: ft®/sec. Until all the 
Thermo-Lag coating is gone, the under- 
lying structure remains at or close to 
the sublimation temperature of the 
specific formulation chosen. For the 
Little Joe capsule, PARD, knowing 
that 300F was the top temperature the 
plastic body could take, chose the 230F 
Thermo-Lag formulation for this proj- 
ect. 

For the Dyna-Soar, it is expected 
that NASA will need a material that 
will sublime at 1,700F, and Emerson 
is ready to start work on a Thermo-Lag 
formulation to meet this high temper- 
ature requirement. 


Determining Thickness 

Once the top permissible tempera- 
ture for the structure is determined and 
the right Thermo-Lag formulation se- 
lected, the next step is to determine the 


thickness of the coating required. From 
the trajectory profile of the mission the 
vehicle will have to perform, heat input 
rates can be determined for each inter- 
val of the flight. In one five-second seg- 
ment of the trajectory, for example, 
heat input to the vehicle may be 100 
Btu./ft’sec. or a total of 500 Btu./ft’. 

From the chart of the selected 
Thermo-Lag formulation, say the 230F 
coating, it is learned that the material 
can absorb 7,000 Btu./Ib. at the rate of 
100 Btu./ft? sec. Dividing 500 Btu./ft’ 
by 7,000 Btu./Ib. gives .07 Ib./ft’ for 
this segment of the trajectory. Then, 
dividing .07 lb./ft’ by 70 Ib./ft*, the 
density of the Thermo-Lag formulation, 
gives the required thickness of .001 ft. 
or .012 in. Adding the results from 
each segment of the trajectory will then 
provide the total thickness of the spe- 
cific Thermo-Lag formulation required. 


Weight Savings 

By thus tailoring a protective coat- 
ing to a specific application, says Feld- 
man, it is possible to realize important 
weight savings. In addition, the mate- 
rial has high thermal shock resistance; 
in one demonstration, it went from 
imbient temperature to 4,500F in 15 
milliseconds successfully. In the case 
of the Honest John resonance sup- 
pressor which fits inside the solid pro- 
pellant grain and is currently a coated 
steel structure, says Feldman, Thermo- 
Lag makes possible the substitution of 








WORKER SPRAYS outside surface of Honest John rocket nozzle with Thermo-Lag (above). 
Coating is dryed and cured (below) with relatively simple set-up of 375-watt infrared lamps 
arranged in ring around throat section. 


THERMO-LAG jacket on Honest John nozzle remains intact after impact of the rocket. 
Jacket is scored to provide greater surface area. 





Opportunities for 
Engineers 





sta-bil‘i-ty 


Poised in recovery or skimming straight and level — in 
any attitude — stability augmentation from American- 
Standard* steadies the Kaman H-43B Huskie. This 
USAF rescue helicopter adds one more high performance 
vehicle to the growing list of applications for our 
subminiature inertial components. In aircraft — the 
F-106, in missiles — the Terrier and Tartar, and in 
submarines — the Polaris class, American-Standard, 
Military Products Division supplies gyros fundamental to 
accurate positioning and control. 


Company sponsored development in the Military Products 
Division has produced a family of gyroscopes, 
accelerometers and miniature components whose quality, 
performance and reliability make them unique in the 

field of navigation and stabilization systems. 


Winning this degree of acceptance has created new 
career opportunities in advanced design, production and 
applications engineering. American-Standard, Military 
Products Division, Norwood, Massachusetts. 


* Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation. 


American-Standard 


MILITARY PRODUCTS DAVISION 








Redstone’s Mercury Role 


Washington—Tentative schedule for 
use of the Redstone missile in National 
Aeronautics and Space Administration’s 
manned capsule project now calls for six 
shots without animal life, one carrying a 
chimpanzee in the capsule and the 
eighth and last carrying one of the seven 
Mercury space pilots. Firings probably 
will not begin before early spring. A sec- 
ond plan being discussed is to fire three 
capsules, empty except for instrumenta- 
tion; place a chimpanzee in the fourth; 
and put space pilots in the last four 
capsule shots if earlier launches are suff- 
ciently satisfactory. 











an aluminum structure, with a resultant 
weight reduction of 60-70%. 

Used on the outside of the Honest 
John nozzle, Thermo-Lag serves the 
same function as a water jacket (not as 
an ablative coating) without the weight 
or complexity, by reducing the nozzle’s 
metal temperature. In this application, 
the ‘Thermo-Lag jacket is_ scored 
to provide additional surface area and 
passageway for the cooling gases and to 
better enable the jacket to expand with 
the metal. 


Radiant Emission 

In applications where radiant emis- 
sion becomes a significant factor, it is 
also possible to vary the surface thermal 
emissivity of the Thermo-Lag_ coat- 
ings by the proper choice of formula- 
tions without basically altering any of 
the other physical or thermodynamic 
properties of the material. 

But one of the most important at- 
tractions of ‘Thermo-Lag, says Feldman, 
is the fact that sublimation temperature 
is not a function of the rate of heat in- 
put. 

This characteristic, he believes, 
makes Thermo-Lag superior to ablative 
svstems (based on materials like ‘Teflon 
and nylon) currently being used on 
some missile nose cones. 


Not All Enthusiastic 


Many potential users of Thermo-Lag, 
however, are not quite so enthusiastic 


as Feldman. The material is still a 
comparatively new development and as 
such admittedly has not vet reached 
its full potential nor resolved all its 
drawbacks. For one thing, ‘Thermo-Lag 
is hygroscopic and, in the event of a 
rain just before launching, could pick 
up enough moisture to interfere with 
the flight of a vehicle such as the Little 
Joe and the functioning of its electronic 
equipment. NASA has made some effort 
to develop a vinyl or rubberized pre- 
flight coating that could be peeled away 
at launch and leave the Thermo-Lag 
clean and dry. 
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But even without such a coating, 
NASA’s PARD group doesn’t consid 
this drawback serious enough to prevent 
the use of Thermo-Lag. 

McDonnell Aircraft engineers, 
are evaluating Thermo-Lag’for the P1 
ect Mercury capsule, feel that whi 
everything Emerson says about the n 
terial may be true, the big question that 
still has to be answered is whether 
will do the specific job required on t! 
Mercury capsule. 

At this point, Thermo-Lag is simp 
one of many heat protection syste: 
McDonnell is currently investigating f 
the Mercury project, says one engineer, 
not the answer to a maiden’s—or space 
man’s—prayer. 





Hawker-Siddeley, Nord 
Enter Into Missile Pact 


Paris—Nord Aviation and the Hawker- 
Siddeley Group intend to exploit 
jointly the Mach 2 target missile, the 
CT-41, recently developed by the 
French manufacturer. The CT-41 is 
powered by two ramjets mounted on 
the wingtips of the target missile. 

Under the Franco-British agreement, 
Hawker will undertake to build and 
maintain the missile and presumably 
will handle sales efforts throughout the 
British commonweath. Nord’s earlier 
target missile, the CT-20, achieved con- 
siderable success with NATO. 











What is knowmanship— 





and what can it do for you? 


As a prime contractor, your task 
becomes easier—the success of your 
project more certain—with an asso- 
ciate contractor who can fit into your 

“‘team’’ picture quickly and expertly. 
And this applies during initial plan- 
ning stages—when you’re first invited 
to bid on a major systems contract— 
as well as during production on the 
contract. 

Such an associate contractor must 
be heavy on specialized talents—the 
kind that can’t be acquired over- 
night. His background can come only 
from years of experience in sub- 
system research, development and 
production. It can come only from 
practical experience under the 
Weapons System concept. 

Both these indispensable areas are 
thoroughly covered by Eclipse 
Pioneer’s KNOWMANSHIP—our word 
for the critical combination of 
technical knowledge, experienced 
management and specialized crafts- 
manship that an associate contractor 
must have to offer maximum value to 
a prime contractor. 


IPSE-PIONEER 


Eclipse-Pioneer KNOWMANSHIP 
under the Weapons System concept 
dates from the very first contract of 
this type—in our association with 
Convair on the Air Force B-58 
Hustler. Here, we developed and now 
supply from production Primary and 
Automatic Flight Control’ Systems, 
Stability Augmentation and Central 
Air Data Systems. Another of our 
major sub-system responsibilities is 
to the Martin Company for Inertial 


69% of E-P’s procurement dollars 
go to small business. 


Guidance, Stable Platform and asso- 
ciated equipment on the Army’s 
Pershing missile. 

Add in our physical resources— 
9,500 engineers and other highly 
skilled workers, 1,104,000 square feet 
of plant space, plus the most modern 
tools and equipment—and you have 
the significant total reason why 
Eclipse-Pioneer KNOWMANSHIP makes 
such a knowledgeable partner for 
prime contractors on advanced air- 
craft and missile development and 
production. 

A letter, wire or phone call will 
bring our representatives to your 
office with complete facts about E-P 
associate-contracting capabilities. 





TETERBORO, N. J. 
DIVISION of 


AUTOMATIC FLIGHT CONTROL @ CENTRAL AIR DATA SYSTEMS @ SPECIALIZED INSTRUMENTATION @ NAVIGATION COMPUTERS AND DIRECTORS 
STABLE PLATFORMS @ INERTIAL GUIDANCE @ RADAR ANTENNA STABILIZATION AND TRACKING SYSTEMS @ GROUND SUPPORT EQUIPMENT 








POLARIS test stand at Naval 


housing (right) which rolls back over rocket and instruments. Instrumentation cables 
feed into building at Jeft, through tunnel up hill to data reduction and control center 


Facility Tests Solid Propellants 


China Lake, Calif.—New rocket en- 
gine static test complex capable of han- 
dling engines of up to 1-million-lb. 
nominal thrust has been completed at 
Naval Ordnance Test Station here. 

Aimed primarily at solid propellant 
engines, the facility seeks to achieve 
test accuracy which is 400% higher 
than previous standards. Installation 
cost $650,000 and is ready for firings 
now and will start a full scale Polaris 
fleet ballistic missile engine test pro- 
gram late this year. 

Data acquisition, recording and as: 
sessment equipment is such that the 
complex will be able to analyze propul- 
sion characteristics to within 0.25% 
error, as compared with the previous 
standard of 1%. 

Design is such that the stand will 
accommodate nominal running thrusts 
of 1 million Ib., while peak thrusts of 
up to 10 million Ib. will be handled. 
Facility was built for Special Projects 
Office of Navy Bureau of Ordnance. 

Test bay is 35 ft. long, 30 ft. wide 
and can accommodate engines larger 
than 6 ft. in diameter, 30 ft. long and 
weighing up to 100,000 Ib. Firing con- 
trol and instrumentation blockhouse is 
located a quarter-mile away, buried in a 
hillside, 37 ft. higher than the test 
stand. 

Engines are first to be brought to a 
conditioning building where atmos- 
pheric conditions of temperature, pres- 
sure, humidity are made to order to 
match the expected environment of Po- 
laris. 

Structure also serves as a stowage 
magazine and can maintain constant 
temperature within plus or minus 3F° in 
the range from 70F to 110F all year. 

Engine’s nose is pushed up against 
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instrumentation which is backed by 
in. of steel armor plate mounted on 
concrete block 13 ft. thick and 13 ft 
high. 

Metal shed on sails stays 01 
the engine during run preparations an 
is rolled away just before firing. 








NUCO 


Flanges 
Couplings 


have proven performance 
records 


COTS FSA SAAS 


NUCO can provide a com 
plete package of flanges, seals, 
and couplings to meet you 
strictest requirements, Write 
today giving us your applica- 
tion requirements. 


NATIONAL UTILITIES CORPORATION 
826 So. Arroyo Parkway « Pasadena, Calif 
SY¥camore 3-6663 or MUrray 1 -9637 








Manufacturers of 
Clamps * Couplings * Flanges 
Strap Assemblies * Special Designs 


ONE 
SURE 
SOURCE 


for design, 
engineering and 
manufacturing in 
all types of 
metalworking 


Interested in precision ma- 
chined parts?... Bliss ma- 
chines rocket and missile nose 
cones, domes and cylinders, 
large diameter thin-walled 
pieces that must be held to 
wall thickness tolerances of 
= .002”’. 


... Or atomic assemblies and 
components?... Reactor core 
lifting and other core han- 
dling equipment, welded 
pressure vessels and small 
machined parts are all pro- 
duced by Bliss. 


Projects with more than a 
touch of the unusual?... Most 
U. S. Navy carriers have 
Bliss-built catapults... Just 
recently a Bliss overrun bar- 
rier saved both pilot and 
plane when a jet’s brakes 
failed... Right now you'll 
find sections of what will be 
the world’s most 

powerful radio telescope 
being assembled on the 
600,000-square-foot floor 

of the Canton plant, 

one of ten Bliss plants 

in the U.S. In a word, 

Bliss has the facilities 

and skills to take any 

job involving metal 
manufacturing from 

plan to finished product. 


Whether you need a complete 
turn-key plant or quantities of 
precision machined parts, 
large or small, you'll be wise 
to get a bid from Bliss. 


E. W. BLISS COMPANY 


Canton, Ohio 


Biets 


SINCE 1857 





LIQUIDOMETERS 
MEASURE THE 
VITAL FLUIDS 
OF THE DC-8 


FUEL The Liquidometer Fuel Gaging System on the 
DC-8 measures fuel weight directly. It senses fuel 
density with a LIQUIDensitometer*, fuel volume with 
conventional capacitor type tank units, and combines 
the two measurements to indicate the true weight of 
fuel remaining. Ordinary compensated capacitor type 
gages only guess at fuel weight. They depend on the 
unpredictable relationship between fuel density and 
































dielectric—can be in error by as much as 5%. 


*Liquidometer trademark for its electric hydrometer. 


ENGINE OIL Liquidometer Oi! Gages for the DC-8 are 


capacitor type gages, each comprising an indicator- 





power unit and a capacitor type tank unit. The system 





is fully transistorized. Bridge and amplifier circuitry is 





housed within the 2-inch diameter indicator case. 


HYDRAULIC OIL A simple float type Liquidometer 
gaging system indicates the liquid level in the hydraulic 
fluid reservoir. The gage operates on the ratiometer 














principle; features reliability with simplicity. 


For additional information about any of these 
Liquidometer gaging systems, write 


THE LIQUIDOMETER corp. 


LONG ISLAND CITY 1, NEW YORK 


Since 1920 


Liquidometer True Weight Gaging Systems — service-proven on thousands of military aircraft — are installed on DC-8s for 
ALITALIA . JAPAN AIR LINES . KLM-ROYAL DUTCH AIRLINES . SAS SCANDINAVIAN AIRLINES SYSTEM 
SWISSAIR * TRANS-CANADA AIRLINES * UAT UNION AEROMARITIME DE TRANSPORT ¢ and UNITED AIR LINES. 
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MANAGEMENT 





Data Systems May Supplement Weapons 


By William H. Gregory 


Boston—Some companies are begin- 
ning to orient themselves toward de- 
fense business in the 1960s on the 
premise that a new kind of system built 
around the gathering and processing of 
intelligence will be a major factor in 
maintaining national security. 

Itek Corp. is one. Another is Thomp- 
son Ramo Wooldridge, which has just 
opened an Intellectronics Laboratory 
specializing in this and _ allied fields. 
Companies which already are heavily or 
primarily involved in the data process- 
ing field—IBM, General Electric and 
others—could also be expected to play 
major roles if such a trend develops. 

General Electric Co. has more re- 
cently established an Information Sys- 
tem Section within its Defense Sys- 
tems Department to design and develop 
complex man-machine systems involv- 
ing computer, display and data storage 
and retrieval equipment as well as 


related non-hardware techniques. Dr 
Lindon E. Saline of General Electric 
Computer Department was 
manager. 

Certain of the L-series communica 


named 


tions systems which USAF is develop- 


ing may be initial efforts in this area 
The 466L weather system with Bendi 


X 


Aviation Corp. as prime contractor, for 


example, offers an indication of how 


such a system might be constructed 


(AW Oct. 6, 1958, p. 80). 


Disarmament Factor 


Disarmament may be a key factor 


such a prospect. Itek’s President Rich- 


ard S. Leghorn, who has just be 
named deputy for technical affairs 
the President’s Joint Committe 
Disarmament Study headed by Charl 
A: Coolidge, feels his company will 
on the right side of the curve if disarn 
ment does come. The committee's 
port is due by year end. 

If disarmament does come, 


I egh 


n 


feels, it will not mean the end of de- 
fense systems but rather the transition 
to a new kind of system. The transition 
will be a long slow one, he believes, 
ind in the beginning would be more 
costly than current weapon systems. A 
system such as Leghorn has in mind 
might comprise these elements: 

e Space systems on the order of the 
Samos satellite reconnaissance system 
now under development. 

e Aerial inspection, how much depend- 
ing on the degree of U.S.-Soviet agree- 
ment. 

e Ground control inspection parties at 
1ir fields, transportation centers, etc. 

e Peripheral inspection through use of 
long-range radar as in the BMEWS 
system, air sampling and possibly other 
types. The FPS-17 radar in Turkey and 
the Aleutians is another example of 
current types in use. 

e Data processing systems not only to 
handle information from the previous 
sources but also to search open techni- 


” 


anaemia 


| ~SIMORSKY 


Urey ae 


ESCA cb eR 


Sikorsky S-60 Crane Airlifts S-58 


One of 16 Sikorsky S-58 Army helicopters is shown being airlifted by Sikorsky’s S-60 flying crane during a shift of overhaul and repair 


facilities. 


The S-58s, which weigh four tons each, were carried five miles from the Stratford, Conn., 


Municipal Airport to Sikorsky’s 


plant in Bridgeport. Job was completed in several flying hours; City of Bridgeport is in background. 
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ae & i Maxim JEM-8 Silencer on run-up duty on F8U. 


MAXIM CUTS 
NAVY JET NOISE 25-30DB 


Thoroughly field tested by an independent acoustical engi- 
neering firm... requiring no water even when afterburners 
are used ... the Maxim JEM-8 Mobile Exhaust Sound Sup- 
pressor reduces jet exhaust noise by 25 to 30 dbs. 

Built for high temperatures, the JEM-8 is a portable, all- 
metal spoiler type unit with a maximum weight of 10,000 lbs. 
including undercarriage. Engineered for all present types of 
jet aircraft, it is available with adapters for various airframe 
configurations. 

Shown here in use at a naval air station, the JEM-8 will 
shortly be on duty at many other Naval and Marine Corps air 
stations. A commercial jet version, the JEC-8, is available for 
pod hung engines. 

For noise suppression, consult Maxim — for it is here that 


Silence Is A Science, 


baie yome 


JEM-8 with undercarriage raised for test stand. 


SEND FOR FOLDER “JET ENGINE SILENCING” 


Emhart Manufacturing Company 
ite Maxim Division / Dept. 75 
he Box 216, Hartford 1, Connecticut 
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well complex. Nation eventually will have 20 sites. Each of the operational units 


cal literature for technical intelligence. 

Peace is not a vacuum, Leghorn be- 
lieves, and this view takes a more so- 
phisticated approach to disarmament 
than the beat-the-guns-into-plowshares 
idea of the 1920s and 1930s. 

Thus defense systems would be de- 
signed to introduce arms stability, not 
climinate them. The highly complex 
intelligence systems would have three 
broad tasks: 

e Waming of operational systems; that 
is, to provide exact data on what types 
of weapon systems are in being in other 
nations. This would include surveil- 
lance of such things as missile launch 
sites and aircraft movements to give 
warning of intentions. 

e Providing data on numbers ranging 
from force levels to production levels. 
e Providing technological development 
information. 


Balance of Power 


With reliable data from all three 
levels—which implies the agreement of 
all parties either to allow it to be ob- 
tained freely or to disclose it—it thus 
becomes theoretically possible to match 
one’s own forces precisely to the en- 
emy’s capabilities and gain a near-per- 
fect balance of power. 

A certain amount of good faith among 
the parties seems necessary, though 
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basing the system on a highly 


cated intelligence net does take int 


count human fallibility or dupli 

Should such a system be su 
introduced, the initial cost for th 
sary expensive components we 
high, at least initially. But in th 
would also become possible t 
security costs as the intelligence 
become more efficient sinc 
spending would then be required 
meet precisely known threats 
any number of any capabilities of 
only a few might actually be int 
for use. 

The Thompson Ramo W 
view was voiced by Dr. Simon Ra 
ecutive vice president, at the dedi 
of the Intellectronics Labor 
which are headed by Dr. John M.S 

“In the 1960s,” he said, ‘the 
military projects will be in the 
tronics field. Just as greater bom! 
given way to means for delivery 
concern with H-bombs has chang 
a concern about intercontinent 
listic missiles, so the future will 
a concern and a battle for supré 
intellectronics. 

“We have already seen the 
ment by the hostile camps of 
quate amount of force to make 
fatal destruction of the other 
soon recognize the assured capal 


British Thor IRBM Site at Feltwell 


One of five Thor intermediate range ballistic missile sites now operational in the British Isles (AW July 13, p. 29) is shown in the Felt- 


has three missiles and three pads. 


delivering this force. Control of the in- 
telligence and the nervous system be- 
hind the delivery of force is now rising 
to that No. 1 position.” 

[he Thompson Ramo Wooldridge 
laboratory will not be confined to devel- 
ping such systems, but will work on 
arious .yproaches to data processing, 
to machine translation of languages and 
to systems for airlines navigation and 
trafic control. 


Itek’s Plan 


How Itek plans to fit itself into what 
it foresees as the market of the 1960s 
provides an example of industry think- 
ing on adaptation to a swiftly changing 
technology—and some of the problems. 

Unlike many companies which con- 
ider 50-50 as an ideal military-commer- 
cial breakdown for business, Itek uses a 
70-30 ratio, but one that extends further 
than simply diversification. 
¢ Military business, now running about 
one-third of Itek’s total volume, would 
remain at that level ideally. Leghorn 
estimates the future military informa- 
tion retrieval market at $1 billion, and 
is aiming at a 5-10% share of that mar- 
ket for Itek. 

e Commercial business is sought as the 
primary source of funds to maintain a 
research-based company. Under this 
system the company thus would be able 
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WANTED: 4 MEN 
FOR KEY POSTS 
IN ASTRIONICS 


If ever an organization was designed from 
the start for space systems development and 
production, this one is. 


Formed last August, Chance Vought’s Astro- 
nautics Division already has made first 
deliveries on a NASA contract to provide 
Scout research vehicles, 


For the future, four major lines of interest 
have been chosen: development of more 
Scout-type research vehicles; research pay- 
loads, including reconnaissance and astro- 
nomical satellites; manned space vehicles, 
and long-range studies to anticipate future 


needs, 


This is a self-sufficient, self-managing divi- 
sion. A few key posts are being filled now | 
with men who can both mold the organiza- | 


tion and direct its space programs. Four 


such men are needed to fill these astrionics | 


positions: 


1, Senior Specialist for Navigation and 
Guidance Group. Advanced E.E.,. Ph.D. | 


preferred. Experience in stellar navigation 
and star tracking systems techniques and in 
RF guidance and inertial navigation sys- 
tems. To organize this area of divisional 
activity, handle conceptual design. 


2. Senior Specialist for Communications 
and Detection Group. M.S.E.E. preferred, 
familiar with space communication systems, 
antenna systems and wave propagation in 
fields of radio frequency, microwave, ultra- 
violet and infrared systems. To develop and 
lead this area of divisional activity, 


3. Astrionics Staff Scientist. Ph.D. pre- | 
ferred. To conduct advance theoretical anal- 
ysis and apply advance technology in 
navigation and guidance, communication 
and detection, and automatic controls. 


4, Guidance Systems Engineer. Physics or 
E.E, (M.S. preferred). Experience required 
with stellar guidance systems for space ap- 
plications and with analytical and equip- 
ment systems. To conduct guidance analysis, 
To inquire in complete confidence, write: 


J. R. Clark, General Manager, 
Astronautics Division 
Dept. M-40 


OALLAB, FTEHAO 








to control its own destiny, its president 
believes. 

Earlier in the development of the 
company, Leghorn had estimated the 
company would need a minimum annual 
sales volume of $50 million at the 70-30 
business-commercial ratio to give a self 
regenerating character as a_ research 
based company. Leghorn actually is 
aiming for a $100 million sales volume 
to bring the company into maturity. 

Itek was initially financed two years 
ago by Laurance S. Rockefeller and his 
associates, a step which marked two 
trends for this venture capital group long 
connected with aviation enterprises. 

One is a step further back on the 
development curve of a company for 
investment. Because of a growing search 
for “growth” companies by investors, 
venture capital groups like the Rocke- 
fellers are finding it necessary to go 
into a company while it is in a mere 
embryonic stage than it has previously 
preferred. 

The Rockefeller group provided most 
of the initial $100,000 financing at the 
formation of the company in September, 
1956, by Leghorn, Dr. Arthur W. Tyler 
—like Leghorn formerly with Eastman 
Kodak Co.—and Dr. Duncan Mac- 
Donala, dean of the Boston University 
Graduate School and former director of 
the company’s physical research labora- 
tories. Following usual practice, the 
Rockefeller group put the company in 
touch with an experienced financial 
man, Jesse X. Cousins, formerly with 
Stroukoff Aircraft, who became vice 
president and treasurer. However, the 
company operated with fewer than 10 
employes the rest of that year. 


Investment Worth 


An estimate described as “in the ball- 
park” puts the total Rockefeller invest- 
ment in the area of half a million dol- 
lars. At today’s market prices of $45 to 
$50 a share, this investment on paper 
is now worth in excess of $7 million. 
However, the Rockefellers are essen- 
tially locked in for a long period of 
years because any attempt to sell a 
substantial part of this interest before 
the company has firmly established it- 
self would drastically knock down the 
market price. Investor confidence pro- 
duced by the Rockefeller financial back- 
ing undoubtedly played a major role in 
enabling the stock to reach prices over 
$200 a share before a five-for-one split 
was authorized. 

Early in 1958 Itek acquired the phy- 
sical research laboratories and staff of 
Boston University. Major defense cut- 
backs coupled with the fact that the 
iaboratories were becoming involved in 
hardware programs led the university to 
discontinue the operation. 

Next, Itek acquired Vectron, a fabri- 
cator of highly precise electromechan- 
ical equipment, which was then in 








VOUGHT CONCEPT UPGRADES 
COCKPIT ENVIRONMENT 


Prime goal of the Vought capsule con- 
cept is to improve the environment 
within the cockpits of future manned 
aircraft and spacecraft. This is impera- 
tive to keep up with the “state of the 
art,” for, while aircraft capabilities are 
increasing rapidly, man’s capabilities 
remain fixed. 

Vought’s capsule provides shirt-sleeve 
comfort and freedom. Simplicity and in- 
creased efficiency are its guiding basic 
features. This contrasts with the 95 
pounds of environmental and escape 
gear with which today’s pilot frequently 
must burden himself. In long-range air- 
craft and in missions stretched by aerial 
refueling, this burden penalizes pilot 
performance. In space flights lasting days 
or weeks, such encumbrance would 
be unbearable. 

In the Vought concept, protection is 
in effect at any altitude and speed that 
modern aircraft can reach. It extends to 
the runway and, in the event of a ditch- 
ing, even to water. Such survival equip- 
ment as rations, clothing and supplies 
will keep the downed pilot safe and 
comfortable until rescue arrives — and 
extensive emergency communications 
equipment will hasten that recovery. 


Envisonmental and escape systems are 
specialties in Vought Aeronautics. This 
division also develops manned aircraft, 
atmospheric missiles and antisubmarine 
apparatus. Other major interests are 
being advanced in the company’s Astro- 
nautics, Electronics, Range Systems and 
Research Divisions. 


PALLAB, TEHASB 
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NAVY GIVES SAFETY A HIGHER CEILING 


A new concept may enable Navy flyers to escape 
stricken aircraft as shown above. The pilot has 
triggered a shaped charge which sheared his cock- 
pit free of the aircraft. Inside his parachute-borne 
capsule, he remains safe from windblast, killing 
cold and pressure. He breathes the same ideally 
conditioned air that sustained him before detaching. 


S&S ASTRONAUTICS | ¢ ELECTRONICS | 


This tough | 
provides mor 


increasingly bu 
the pilot shirt-s! 


entire weapon 
is under devel 
a division of ‘ 


ble of life-nourishing atmosphere 


an escape. It reverses the trend to 


lensome personal gc ar. By allowing 


ve efficiency, the cockpit makes the 
tem more effective. This concept 


ment today in Vouglit Aeronautics, 


nce Vought Aircraft, Incorporated. 





Marines Order Lockheed GV-1 Hercules 
U. S. Marine Corps version of the Lockheed Air Force C-130B Hercules, designated 
GV-1, will be built under a $19,200,000 Navy contract at Lockheed Aircraft’s Marietta, 
Ga., plant. Powerplants are four Allison T56 turboprops. Range is 4,300 naut. mi. 


straitened financial circumstances. Pri- 
marily this was a move to acquire 
Vectron’s modern plant in Waltham, 
Mass., now Itek’s headquarters, to give 
the company the status with the mili- 
tary of a “reliable contractor.” How- 
ever, it brought with it Vectron’s con- 
tracts with Hughes Aircraft Co. for 
electronic subassemblies for the Falcon 
missile. 

This year Itek acquired Photostat 
Corp. of Rochester, N. Y., which it 
visualizes as an important source of 
commercial business. It also acquired 
an 88% interest in Vidya, Inc., a com- 
pany started by former National Aero- 
nautics and Space Administration em- 
ployes at Palo Alto, Calif., as an entry 
mto the space field. Vidya now is 
studying a new type of plasma applica- 
tion. 


Selling Research 


Part of Itek’s business is the sale of 
research as a product—the second of the 
two trends noted for the Rockefeller 
group. 

Itek does not represent the furthest 
venture in this direction since hard- 
ware plays a big role in Itek’s military 
and commercial volume. It has just 
unveiled a breadboard model of a de- 
vice for handling and scanning small 
chips of film for information. Scan- 
ning can be done at a rate of 500- 
1,000 a second compared with 20 or 
30 a second for some other systems 
The entire system is called Itekard and 
includes a feed-in system, a processor, 
and storage unit. and a search selector. 
Its major advantage is that it will be 
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able to store graphic information as 
such, rather than requiring conversion 
of data to a numerical or coded storage 
system. 





An equally recent Rockefeller in- 
vestment, Geophysics Corp. of Amer- 
ica, which utilizes Itek’s administrative 
staff but so far has no other connection, 
represents a much greater distance on 
the road to selling only research. So 
does General Applied Science Labora- 
tories, Inc., a Long Island, N. Y., 
group in which Dr. Theodore von Kar- 
man and Dr. Antonio Ferri of Brooklyn 
Polytechnic are interested. This Rocke- 
feller-backed group plans to stick purely 
to research as a business. 


Systems Approach 


Itek is organized around the systems 
approach in its primary field, which is 
information retrieval. (The name Itek 
is coined from the words information 
technology.) In systems like its Itekard, 
it will use existing equipment when 
suitable kinds are available but will use 
its own electronics capability to develop 
new equipment that doesn’t exist. 

Photostat probably will be oriented 
more toward hardware. It now deals in 
various papers and chemicals and 
contemplated development will call for 
production of specialized equipment. 

In optics and photography, the com- 
pany does grind lenses and develop 
other hardware, but this operation is 
strongly directed toward research, 
though not necessarily the sale of it. 

(his organization tests resolution 





Army to Test HU-1A Attack Capability 


Development of Bell HU-1A turbine-powered helicopter’s tactical capabilities to include 
its use in fire suppression on the battlefield will be tested by U. S. Army’s Rocket and 
Guided Missile Agency at Redstone Arsenal and the Army Aviation Center at Ft. Rucker. 
Bell has fitted an HU-1A as shown with a missile rack extending from each side of the 
helicopter, permitting carriage of six French Nord SS-11 solid-propulsion remote-controlled 
rocket weapons. The 62.83-lb, SS-11 would be controlled to the target by the copilot- 
gunner over its effective range of more than 3,500 yd. Installation was performed by 


the company under an Army contract. 
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qualities of film for manufacturers. But 
a more typical example of what Itek 
means by “research-based” company is 
the company-sponsored study the op- 
tics people are doing on photography in 
space. 

Temperatures—extreme heat or cold 
—do not seem to present as severe a 
potential problem as dryness in a vac- 
uum which might cause the film to 
crack or radiation which might streak 
the film. One approach being investi- 
gated is a non-liquid, non-silver salt 
emulsion which would not be sensitive 
to radiation. 

No specific application is involved 
now, but the possibilities for military 
or commercial use are evident. 

Information retrieval as a field al- 
ready has generated competitive force, 
which has brought Itek as a young com- 
pany into conflict with Western Re- 
serve University, one of the pioneers in 
it. Western Reserve’s Center for Docu- 
mentation and Communication Re- 
search has carried on projects in various 
technical areas, one of the more prom- 
inent in metallurgy in cooperation with 
the American Society for Metals. 

Western Reserve sponsored a confer- 
ence last summer which included par- 
ticipation by Russians from the Soviet 
Academy of Sciences which is taking a 
strong interest in the problems of ac- 
curately abstracting and indexing for 
quick scanning by machine the 55,000 
scientific journals, 60,000 books and 
100,000 reports being published an- 
nually. 

Both Itek and Western Reserve talk 
of establishment of information centers 
at key cities where equipment for ma- 
chine storage and scanning could be 
maintained. Both are involved in the 
development of systems for precise 
methods of coding information so that 
it can be stored in present types of 
equipment. 

It was a National Science Founda- 
tion grant to Itek in this latter area 
that led Allen Kent, associate director 
of the Western Reserve center, to make 
charges of duplication before the Senate 
Subcommittee on Reorganization and 
Internal Organizations last spring. The 
committee was holding hearings on a 
bill to establish a U.S. Department of 
Science. 

The Itek program is an attempt to 
develop a language, called L-representa- 
tion, that can be machine-stored. This 
uses the terms from functional calculus 
to divide things into functions, which 


each one, not only can the specific terms 
be symbolized and stored, but a rela 
tionship pattern can also be developed 
Thus it becomes possible to eliminat 
unwanted references that might be p1 
duced by the scanner in less sophist 
cated systems. 

National Science Foundation d 
fended its grant by pointing out that 
the proposal was screened by 17 ind 
viduals with experience in the field 
but the rivalry between the two organ 
izations still exists. 


Search Selector 

Itek is using a search selector ma 
by Computor Control Co., Wellesl 
Mass. Western Reserve is working 
with General Electric in the develo 
ment of the GE-250 selector in 
programs. 

One of Itek’s principal problems 
the rapid growth it has attained and tl 
recognition investors have given thi 
As Leghorn said to a meeting of th 


Boston Society of SecuritysAnalysts on 
the subject of the stock price rise: “Let 
me say that we have been surprised, dis- 
turbed, proud and concerned.” 

By discounting Leghern’s future vol- 
ume and profit goals as having already 
been attained in fact, investors have, 
in effect, forced a certain amount of 
pressure on the company to keep on 
growing—quickly. 

his is an added strain on the ones 
usually encountered when a company’s 
size is increasing—especially when a 
management accustomed to operating 
in a smaller environment suddenly is 
forced to deal with more people, more 
money and more complex problems. 

Thus Leghorn has told investors of 
the potential for the company because 
of its participation in new areas of tech- 
nology and its commercial diversifica- 
tion, but he also has warned them to 
take a careful look at Itek because none 
of the usual rules of thumb applies to 
the company at its present stage. 
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include properties of and _ relations 
among things, and arguments, which in- 
clude things having properties and 
things related. 

Thus the subject “separation of po- 
lonium with diisopropy iketone” sep- 
arations would be a function and po- 
lonium and diisopropy iketone each 
as arguments. By assigning symbols to 


Indianapolis Computer Links Control Centers 


Computer at Indianapolis, Ind., Air Route Traffic Control Center (above) has been tied 
into similar equipment at Washington, D. C., Cleveland, Ohio, and Pittsburgh, Pa. System 
50 and is first to automatically exchange infor- 
mation with other Federal Aviation Agency centers equipped with computers. At left in 
Indianapolis main control room are air traffic controllers, seated at the Ramac 650 computer. 
FAA says it plans to install electronic computers in about 30 other centers. 


is International Business Machines Ramac 
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How Vertol 
and Allied Research 


are combining 


RAINDROPS &@ ROTORS 


Raindrops and rotors . .. meteorological theory and 
practical hardware... Between these extremes Vertol and 
Allied Research are combining their capabilities to create 
new concepts and provide a wide range of services 


Vertol is a company long established in the design and 
production of advanced vro./sTou aircraft and equipment. 
Recent credits to the design and manufacturing abilities of 
the company include the world’s first successful tilt-wing 
VTOL aircraft and the creation of a new family of multi 
turbine powered tandem rotor helicopters which are setting 


a new pace for rotary-wing transportation. 


Allied Research, working in another dimension, 
efforts into basic research, applying new concept 
field of meteorology, nuclear weapons effects, ph 
chemistry, weapons systems analysis, propulsio1 


advanced areas. 


Now, by integrating the diverse knowledge and 

these two rapidly-growing organizations, the cor 

Vertol/ Allied capability extends from basic to 

applied research, through design and developn 

to engineering and final production. 

For detailed information on how this new Vertol/Allied total 
capability can be applied to the creation of new epts 


in your areas of military or commercial interest 


\ / 
vere 





Aircraft Corporation 


MORTON, PENNSYLVANIA 


Ma 


Subsidiaries: Ailled Research Associates, iInc., Boston 


Verto! Aircraft Co. (Canada) Ltd., Arnprior, Ontario 























ASSIGNMENT: ~ 
STRENGTH / WEIGHT 


How Lukens Application Research can help you 
find the right steel plate for the job 


Designing for maximum payload means tak- 
ing maximum advantage of today’s high 
strength steels. Experts who know these 
steels—from a practical as well as technical 
standpoint—can give invaluable assistance 
in the early planning stages. This is the job 
of our Application Engineering staff. 

LPG transport tanks and power shovels 
are widely divergent areas in which Lukens 
engineers have helped increase payloads. 

The use of Lukens “T-1” steel plate and 
heads in tanks for hauling LP-Gas has fos- 
tered an entirely new design concept in the 
tank truck field. This high tensile, high yield 
strength steel (100,000 psi) makes it pos- 
sible to mount wheels directly on the tank. 


ASK FOR THE LUKENS 


The dead weight of heavy underframes goes 
into payload. 

Working with a major producer of power 
shovels, our staff suggested tough Lukens 
“T-1” for buckets, dipper sticks, bucket teeth 
and other key parts. Lightweight, welded 
steel plate—rather than heavy castings 
added as much as 40% to load capacity. 

From these successful projects—and many 
more—our Application Engineers have 
gained knowledge and experience of value 
to design engineers..That’s why we say... if 
your assignment is strength/ weight, let it be 
our assignment, too. Contact Manager, Appli- 
cation Engineering, J-129 Services Build- 
ing, Lukens Steel Company, Coatesville, Pa. 


“T-1" STEEL BULLETIN 


Helping Industry 
Choose Steels 
That Fit The Job 
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AERONAUTICAL ENGINEERING 


SUPERSONIC model with canard is tested in the Langley 4 x 5 ft. supersonic wind tunnel. New NASA supersonic transport design 
concept eliminates need for a canard and uses a highly swept wing in place of the delta wing shown on this model, 


NASA Studies Supersonic ‘Transports 


By Craig Lewis 


Langley Field, Va.—New supersonic 
design concept has been developed by 
the National Aeronautics and Space 
Administration that puts an advanced 
swept-wing entry into the field of de- 
signs generally discussed for supersonic 
transports. 

Visually similar to the transonic area 
rule design evolved here at Langley Re- 
search Center the supersonic layout is 
considerably more complex. It elimi- 
nates both the canard and horizontal 
tail surfaces and has a thin, carefully 
shaped fuselage and a highly swept wing 
with engines podded in the wing after- 
bodies. 

A recent development, this super 
area rule concept offers higher lift-drag 
ratios than those for the delta wing of 
the type used on the North American 
B-70 Mach 3 bomber, a wing similar to 
the designs in most supersonic trans- 
port proposals. The B-70 wing design 
was laid down three to four years ago 
at a time when the new NASA concept 
did not exist. 

This latest NASA contribution to 
transport design may be among its last 
in view of the sharply diminishing in- 
terest in aeronautical research. With 
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NASA supersonic transport design concept involves careful combination of wing design 
and fuselage shape. Fuselage shape is critical in the wing area, and the pinch effect gen- 
erates low pressures over the forward part of the wing near the fuselage to aid lift. The 
whole wing plan is designed to keep lift over the forward section of the wing where 
airflow is most favorable. NASA researchers estimate this design has about half the drag 
due to lift of the supersonic delta wing such as the one used on the B-70. 
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The Navy’s new versatile Vigilante 


Roaming the oceans of the world aboard its 
carrier, the A3J Vigilante will fill an important 
dual role for the Navy. It can pinpoint its target 
in a brushfire incident...or pulverize it in an 
all-out conflict. 

No other aircraft combines all the versatile 
capabilities of the new Vigilante—the Mach 2 
all-weather attack weapon system built by the 
Columbus Division of North American Aviation. 

It can launch nuclear weapons, conventional 
bombs, air-to-surface missiles—day or night, in 


any weather, at any attitude, from any altitude 
—at extended ranges from its carrier. Its auto- 
matic bombing-navigation system makes it 
super-accurate — for an undetected deck-level 
attack mission or one high in the stratosphere, 
Besides versatility, speed, range, accuracy, the 
Vigilante also carries with it the human judg- 
ment of its crew—two highly trained Navy men 
who can report results, react to emergencies, and 
be redirected or recalled. Men who will make the 
Vigilante doubly dangerous in its dual role. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 


Columbus, Ohio 





Space programs absorbing the bulk of 


NASA funds and energy, and with de- | > \ 
clining military interest in nev high | Stt\ee-= , i 
speed aircraft, aeronautical research is | BO) 

- 


headed for minor status in the agency = PBs ie Sete > 
which it once completely dominated Z fps IN 
(AW Nov. 30, p. 26). , 
Exception to this trend is VWTOL re- : A = 
search, which will continue as a sub- a ip 
stantial program. Prospects of a hyper- 
sonic transport could be among the 
most prominent casualties of the trend. 
If industry had to pay for and conduct 
all of the basic research necessary to 
develop a hypersonic transport, eco- 
nomic considerations might kill it even 
before its feasibility is established. 
Although it is visually similar to the 
transonic area rule layout, the new 
NASA supersonic concept produces a 
design that is “an entirely new ap- Mee as ee et ae ers 
»roach, a further extension of area rule , 
ideas,” according to Richard Whit- : Almost Everything lye ig 
comb, pare ity er ae seta That Flies Uses 707, Convair 880, Douglas DC-8, 
scientist and winner of the ollier and Lockheed Electra. Look to 
Trophy for developing the transonic ‘ HYDRA-ELECTRIC advanced design already out of 
area rule. Pressure Switches! this world. 
Whitcomb told Aviation WEEK The flying carpet and coffee maker Write on company letterhead for FREE 
that the supersonic concept reached is simply our way to tell you that lilustrated Brochure 
the point where it appeared feasible a the modern jet transport uses our HYDRA-ELECTRIC 


vear ago, and that it has evolved into HYDRA-ELECTRIC Pressure Switch castnasiiiddih alediial ae ianbiauite 
an efficient design within the past in the galley. This is but one of and Electric Systems and Components 
six months. many installations which include 3151 Kenwood Street Burbank, Calif. 


NASA supersonic transport is still a 
research model, but it has moved into 
fairly detailed design. Whitcomb said 
several aircraft manufacturers are study- 
ing it, but he also cautioned that it is 
a complicated design and must demon- : 
strate distinct advantages to supersede lY TH 
the various designs proposed in earlier 
supersonic transport planning. 

In its present form, the NASA super- GATEWAY 


sonic design is for a Mach 2.2 trans- 


port. An aircraft in this speed range 
can be constructed of fairly conven- 


tional aluminum materials, while a 


Mach 3 transport will have heating « 3 Pe 
problems severe enough to call for THE HEAR : 
stainless steel construction. The debate t 
over whether to build a Mach 2 trans- 

port or jump all the way to Mach 3 is OF HISTORIC 
a prime argument in the industry, and 
apparently -only Lockheed Aircraft 

Corp. is committed to the Mach 3 AFRICA 
approach so far. 

The question is crucial, since the 
market for a supersonic transport is 
limited—possibly 100 or so aircraft— 
and market realities prohibit even the 
relatively limited number of entries 
now bidding for subsonic turbojet trans- 
port orders. 








from Frankfurt (now 3 flights weekly) to 


Fly the route of history via Ethiopian Airlines! 
Greece, Egypt, Sudan, Ethiopia and Kenya. 


See Cairo... the Red Sea... and Ethioy 


W ~ on the Mach 2.2 model ” Land of the Queen of Sheba. Africa offers Incomparable service. 
swept 0 deg. at the leading edge. | today’s greatest business potential, newest trave Visit one of our 5,000 offices in the United 
Speed can be increased by increasing adventure. Fly overnight in luxurious DC-6B’s States and Europe—YOuR TRAVBL AGENT. 
the wing sweep, and a Mach 3 version 7 
would have about a 75 deg. sweep. In- CA.THRE :A(C 10071 a 
tricacy of the wing design is indicated 
by its slightly S-shaped span-wise pro- ETHIOPIAN AIRLINES 


file, with an upward curve toward the — THE WONDERLAND ROUTE = 
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Executive Offices: 55 Public Square « Cleveland 1, Ohio 


DIVERSIFIED TO SERVE NEARLY ALL INDUSTRIES... 
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To serve even more industries even better... 


MIDLAND-ROSS ADDS 
SURFACE COMBUSTION and JANITROL 


On November 9, Midland-Ross Corporation 
acquired for cash the Surface Combustion Corpora- 
tion, its Janitrol Divisions, and subsidiaries. 

Midland-Ross’s purchase of Surface is another 
step in its program of planned expansion into 
new products, services and markets. Surface and 
Janitrol fit this pattern ideally. No changes in 
management or operations are contemplated for the 
new acquisitions. 

Already serving scores of industries, Midland-Ross 
will now add many other growth industries being 
served by Surface and Janitrol...steel-making, 
metalworking, ore processing, petroleum refining, 


Automotive frames; process and production equipment for the paper, textile, rubber, p 

industries; pneumatic controls and compressors for mobile equipment; power brakes; die castings; meta 
equipment; steel-mill equipment and heat treat furnaces; industrial ovens; humidity-contro! equit 

and industrial heating and air-conditioning equipment; aircraft, missile, and ground-support heater 


glass, medical, and marine with Surface and 
Kathabar equipment... residential, commercial and 
industrial building with nationally advertised 
“Janitrol” oil- and gas-fired furnaces, unit heaters, 
and air-conditioning equipment...aircraft and mis- 
sile with Janitrol Aircraft products. 

Assets of the enlarged Midland-Ross organization 
are now over $70,000,000. Employees now total 
5,800. Fourteen plants are located in six states and 
Canada. Sales in 1960 are forecast at more than 
$120,000,000. 

For a copy of “Quick Facts about Midland-Ross, 


Surface, and Janitrol,” write to: 


ROSS CORPORATION 


astics, and foil 

jecorating, laminating and painting 
nent; residential, commercial 

heat exchangers, and controls. 


INTEGRATED TO SERVE THEM BETTER 





From New Departure's R&D 
Laboratories come bearing 
designs which function 
outstandingly underdamag- 
ing effects of cold liquid 
. still other N/D 

ings perform perfectly 
turbine positions. 


(2 Precision Ball Bearings 
Help Steady The Heart Of The X-15/ 


In the heart of this piloted space prober, a volatile 
mixture of liquid fuel is channeled at 10,000 
pounds per minute into rocket thrust, through a 
unique throttle of the main fuel’system. Within 
this cryogenic system, New Departure corrosion 
resistant ball bearings Ahold their geometry to 
within the most exacting specifications . . . giving 
support to a pair of the metering system’s valves, 
assuring virtually torqueless, millisecond response. 

In other X-15 applications, New Departure ball 
bearings supply this same critical reliability. New 
Departures are used in high temperature turbine 
shaft positions of two vitally important auxiliary 
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power units. These APU’s supply the entire electric 
and hydraulic power required for operating 
instruments, communication equipment, landing 
gear, flaps, accessories, and flight controls. 

The X-15 was developed by North American 
Aviation for the USAF, US Navy and NASA for 
research in the field of hypersonic flight. The same 
N/D engineering and manufacturing skills applied 
to solving hot and cold ball bearing problems of 
this first manned advanced research vehicle, are 
ready for your rocket or missile project right now! 
Call or write New Departure Division, General 
Motors Corporation, Bristol, Connecticut. 


a, Td 2 


BALL S&S ARINGS 
proved reliability you can build around 





fuselage and a downward curve toward 
the wing tip. Engines are podded in 
six wing afterbodies and are hung be- 
hind the wing structure for safety rea- 
sons. Intake ducts for the powerplants 
come through the main wing structure. 

This highly swept wing design is 
aimed at stopping shock wave forma- 
tion, thereby minimizing drag and 
smoothing air flow. The leading edge 
is swept behind the shock wave gen- 
erated by the fuselage, and the wing 
flies in an airflow considerably slower 
than that in front of the shock wave. 

Since the airflow is favorable for lift 
over the forward part of this wing de- 
sign, the purpose is to keep it forward. 
Wing afterbodies are used to slow 
the airflow over the rear portion of 
the wing and keep the main lift for- 
ward. For the same reason, the large 
aft wing area characteristic of the delta 
wing is eliminated because it is in- 
efficient. Whitcomb estimates the 
NASA swept wing has drag due to lift 
about half that of the B-70 type delta 
wing. 

Fuselage shape also plays a key role 
in the wing lift characteristics. Whit- 
comb told Aviation Weex the swept 
wing is not superior to the delta wing 
by itself, but that it is superior when 
carefully combined with the wing after- 
bodies and the fuselage. The fuselage 
has a long, sharp nose which tapers out 
to the point where the wing leading 
edge is joined, then is pinched over the 
wing root and bulges to its greatest 
cross section near the wing trailing edge. 


Cambered Fuselage 


In contrast, the greatest fuselage 
cross-section with the transonic area rule 
is near the leading edge. 

The fuselage curve over the wing is a 
critical factor in the supersonic design. 
Indenting the fuselage aft of the leading 
edge root generates low pressures over 
the large forward area of the wing near 
the fuselage. The fuselage is also cam- 
bered to produce lift forward and bal- 
ance the aircraft. This eliminates the 
need for a canard. 

Whitcomb originally wanted to carry 
passengers in the middle-rear area of the 
fuselage but found that some must be 
carried in the forward section for bal- 
ince. He also has found that the nose 
section must be made longer and fatter 
to accommodate more people in order 
to make the aircraft a practical opera- 
tional transport. 

Horizontal tail surfaces have been 
eliminated along with the canard. The 
wing is swept enough so that the tips 
are near the tail area, and elevons can 
replace the horizontal tail surfaces, 
leaving only a vertical tail surface for 
directional control. ‘The whole outboard 
wing panel serves as an elevon by pivot- 
ing around a spanwise axis at about the 
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one third chord point. Mechanics for 
the elevon are housed in a pod which 
forms the outboard wing afterbody. 

A Mach 2.2 transport using the 
NASA concept would be in the same 
300,000 Ib. gross weight class as present 
intercontinental subsonic turbojet trans- 
ports. Whitcomb describes it as an air- 
craft that would have about the same 
range as present jets, but one which 
would be much faster. This makes it a 
transcontinental and transatlantic non- 
stop transport. Greater speed will re- 
quire more runway unless NASA de- 
velops some means of shortening takeoff 
roll for its supersonic design. 

During the recent triennial inspec- 
tion here, NASA researchers expressed 
confidence that, despite discussions of 
rocket-powered transports, most air 
transportation will take place in aircraft 
that will cruise in the atmosphere pow- 
ered by airbreathing engines. NASA 
said it is continuing to emphasize re- 
search to advance performance charac- 
teristics of such aircraft. 

Langley researchers charted speed 
versus elapsed flight time and pointed 
out that, among the high speed trans 
ports, the current subsonic turbojets 
operate close to the optimum speed for 
such short hauls as New York-Chicago, 
but as range extends to such distances 
as the New York-Paris route, a super- 
sonic transport could fly it in less than 
half the time required by current jets 
Thus, the supersonic transport would 
produce a dramatic reduction in flight 


times over the long-haul routes it would 


I2p 


er 


fly, and NASA observed that, if they 
are built, supersonic transports will offer 
the largest increase in transportation 
speed ever made. 

On a route as long as New York- 
Moscow, the hypersonic transport offers 
substantial time savings over the super- 
sonic airplane, although they are not as 
dramatic as the jump from subsonic to 
supersonic. With flight times already 
cut to comfortable limits by the super- 
sonic transport, the need for further 
time cuts might be outweighed by the 
very great expense and technical effort 
required when the time comes to decide 
whether air transportation will move on 
to hypersonic aircraft. 

From its research, NASA has con- 
cluded that supersonic transports with 
flight efficiencies comparable to sub- 
scnic turbine transports appear to be 
technically feasible. Researchers said 
there are technical problems other than 
flight efficiency to be considered but 
that none of them appears insurmount- 
able. They also pointed out that the 
“economics of acquisition” will play a 
large part in determining whether a su- 
personic transport ever goes into service. 

Discussing its approaches to various 
drag problems with supersonic trans- 
ports, NASA said wave drag can be 
minimized by using long, thin wings 
and fuselage or by sweeping the wings 
back at a large angle. Reporting sub- 
stantial reductions resulting from at- 
tempts to cut drag due to lift, NASA 
cited its new supersonic transport con- 
cept and the technique of flattening the 
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CRUISE. SPEED, MPH 


NASA chart shows how flight time decreases as aircraft speed increases over three repre- 
sentative route segments. Curves show that there is little gain in time at speeds higher 
than 700 mph. between Chicago and New York and that time gains are small on the 
New York-Paris route as speed goes above 2,000 mph. Hypersonic speeds improve time 
performance on the New York-Moscow route, but the gains are less dramatic than those 


between subsonic and supersonic transports. 
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When the best communication and navigation equipment 
you can buy is worth the little extra it costs 


Unusual weather demands the extra margin of performance, reliability and safety you get 
with Collins, Complete comm systems, $1520 and $2295 — nav/comm as low as $2495. 
Lightweight Collins equipment available for all aircraft, single engine to jet airliner. 
See your nearest Collins distributor, or write direct for literature on your specific needs. 


COLLINS RADIO COMPANY + CEDAR RAPIDS, IOWA+ DALLAS, TEXAS « BURBANK, CALIFORNIA 
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top of the fuselage to produce lift more 
efhciently and help the wing as two 
approaches in this area. The flattened 
fuselage approach has been adapted to 
the B-70. 

Friction drag is another problem, and 
NASA warned of the need for extremely 
smooth surfaces on supersonic trans- 
ports to minimize this factor. Whit- 
comb told Aviation WEEK several 
manufacturers are developing — tech- 
niques for smoothing aircraft  sur- 
faces, and he pointed to the Convair 
B-58 as an example of progress in this 
area. He observed that any supersonic 
airplane must be smooth if it is to have 
any range. 


Hypersonic Research 


Work on hypersonic transport re- 
search is in a considerably less advanced 
state than the supersonic work. NASA 
has reached the point of testing simple 
models in wind tunnels, but the tech- 
nical feasibility of such aircraft has not 
yet been established. NASA will study 
drag characteristics of various configura- 
tions, as well as problems of stability 
and control of complete vehicles. 

Heating will be a severe problem with 
a hypersonic transport, and NASA te- 
searchers point out that temperatures 
in the ramjet engines will be higher 
than those encountered by the aircraft 
itself. At Mach 6, they estimate the 
temperature in the combustion chamber 
at about 4,600F. Since these tempera- 
tures are beyond the capability of stain- 
less steel, the engine will have to be 
made from a refractory material, prob- 
ably with ceramic liners in the com- 
bustion chamber and exit nozzles. 

Even with exotic materials, NASA 
thinks a cooling system will be neces- 
sary. 

One scheme involves perforating 
the engine cowling to allow the hot 
inner surfaces to radiate heat directly to 
free space. Above Mach 6, NASA feels 
a mechanical cooling system will be 
needed for the engine and possibly the 
airframe. 

Fuel can be circulated through hot 
areas to cool them, but the usual kero- 
sene fuel will break down at the tem- 
peratures expected so that another fuel 
would have to be used. Hydrogen would 
be good for cooling and as an energy 
source, but the aircraft would have to 
have a very large and bulky fuselage to 
carry enough of the very lightweight 
as. 

NASA has done considerable research 
in transonic transport designs, but this 
work is almost finished. Whitcomb 
points out that researchers have reached 
the ultimate shape from the aero- 
dynamic point of view. Some use of the 
transonic area rule concept has been 
made with the wing afterbodies on the 
Convair 600, but there appears to be 
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A3J Utilizes High-Strength Steel Landing Gear 


Main landing gear of the North American A3J Navy attack aircraft utilizes Strux high 
strength steel alloy. Strux, developed by U. S. Steel Corp., is used for the outer cylinder, 
inner cylinder, fork and a trunnion. The nose gear utilizes the material in its piston and 
fork. The Bendix landing gear is operated pneumatically by compressed nitrogen. 


little prospect that other designs will 
produced using the complete conc 
with its shaped fuselage and wit 
engines podded in wing afterbodies 
NASA estimates that these area 1 
features could increase cruise speed 
current turbojet transports about 
mph., considering only cruise efficien: 


Such other factors as extra weight and 


flutter would have to be consider: 
before over-all performance gains an 


economic advantages could be assesse« 


Admiralty Evaluates 
British Hovercraft 


London — Saunders-Roe Hovercraft 
air cushion vehicle (AW Sept. 14, | 
30) has undergone a three-day evalua 
tion by British Admiralty scientists t 
assess operational potential of the v« 
hicle. 


Plans to develop the Hovercraft 
ommercially were announced by the 
ponsors, the National Research De- 
elopment Corp., but financial backing 
for the project still has to be nego- 
tiated, Deputy Director Dennis Hen- 
nessey told Aviation Week. Discus- 
ions are proceeding with a number of 
industrial firms. 

Immediate development of the craft 
is likely to be in the form of relatively 
mall units not exceeding 100 tons 
which would be suitable for operating 
in undeveloped regions. 

Designs have been completed, Hen- 
nessey said, and could be available 
commercially by 1963. 

Inventor of the Hovercraft, Chris- 
topher Cockerell, said here recently 
that the American designs currently 
flying are “all very primitive, just capa- 
ble of lifting one man, but certainly not 
capable of going from A to B.” 
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Reverse-thrust of jet-powered propellers brake 
“‘Ski-130"’ transports to short, safe stops. Giant 
skis, fitted over landing wheels, retract to permit 
landings on or takeoffs from surfaced runways. 


Heavy steel structures, pre-fabricated in 40-foot 
sections, were part of DEW Line cargo airlifted 
from Sondrestrom AB, Greenland by 61st T.C.SQ. 
of the Tactical Air Command's 9th Air Force. 





Building a hase 
on Arctic ice 


Flying through 40-below storms and fog, Lockheed-built C-130 HERCULES trans- 
ports of the U. S. Air Force ski-landed 26 million pounds of cargo on Greenland’s 
ice cap. Tractors, trucks, machinery, tools, pre-fabricated radar towers and build- 
ings, lumber, cement, crates by the hundred —plus the personnel needed to build 
two vital new DEW Line bases. Mission accomplished (ahead of schedule), the 
‘Ski-130”’ planes headed for Antarctica to support a U. S. Navy expedition. 


No matter where or what the job, Lockheed prop-jet C-130 HERCULES transports 
provide more Jet Age airlift per dollar than any cargo aircraft flying. 


LOCKHEED 


GEORGIA DIVISION 





NEWS 1S HAPPENING AT NORTHROP \ 





TARGET MISSILES FOR TRAINING 
DRONES FOR WEAPON SYSTEM EVALUATION 
DRONES FOR AERIAL SURVEILLANCE 


TRAINING FOR AIR DEFENSE- 
THE BEST THING TO FIRE UPON 
IS A RADIOPLANE TARGET 


Radioplane’s business for twenty years has been to know 
military target applications and to produce target aircraft 
that fill specific training requirements. 

S/MPLICITY OF OPERATION AND MAINTENANCE 
Radioplane applies its experience and talent in the target 
aircraft field to simplify design —- to avoid complexity 
and to produce targets that are simple to operate and 
maintain in the field. 








FIELD SUPPORT 

Flexibility is the key word in Radioplane’s field support. 
Radioplane provides total flight service including training, 
target operation, maintenance, and repair. 


MINIMUM COST 

To hold production costs to a minimum and still meet a 
broad range of military requirements, Radioplane has 
created an entire family of pilotless aircraft that offer our 
Armed Forces budgetary selectivity—without performance 
penalty. Radioplane combines the latest state of the art 
with balanced design. Radioplane’s “dollar engineering” 
delivers the best targets, the most effective unmanned 
aircraft—at minimum cost. 


B RADIOPLANE 


A Division of NORTHROP CORPORATION 
Van Nuys, California, and El Paso, Texas 





MODEL with 32 ft. wingspan and two J69 engines is used in jet flap research at NASA Langley Research Center. 


ducted with both half span and full span flaps. 


NASA Begins Advanced Jet Flap Tests 


Langley Field, Va.—Jet flap research 
1S moving into a new, large scale test 
stage here which will provide more 
realistic simulation of conditions met 
by a turbojet transport which might 
use this STOL technique. 

National Aeronautics and Space Ad- 
ininistration is starting jet flap tests in 
its full-scale wind tunnel here at 
Langley Research Center with a 32 ft. 
wingspan model equipped with two 
Continental J69 engines. Use of the 
large, swept-wing model and the hot 
exhaust stream of the J69 will provide 
a more realistic test than the research 
with smaller models and cold com- 
pressed air NASA has conducted here 
for several years (AW Oct. 22, p. 34). 

These latest tests are being con- 


ducted with the external flow type jet 
flap technique which uses engine 
haust deflected up over the wing flay 
to produce added lift and shorten tak 
off and landing roll. NASA has al 
explored the technique of installing 
several small turbojet engines in th 
wing to exhaust from the wing trailin 
edge over the flap to increase lift 


Subsonic Use 


Che external flow type of jet fla 
technique could be most readily ap 


plied to such current subsonic aircraft 


as the commercial Boeing 707 an 
Douglas DC-8 and the military KC-135 
and B-52. The new test series will pr 
vide more realistic data for possibl 
application to these aircraft, althoug! 


Test will be con- 


ippears that the technique has been 


eveloped too late for use in the cur- 


nt group of large, subsonic aircraft. 
Model now in the full-scale tunnel 
is the same general wing design and 


flap configuration as the smaller models 


reviously used. Tests will be conducted 
vith both half span and full span flaps, 
nd researchers will study different gaps 
nd distances between wing and flap 


find the optimum wing-flap relation- 

ip. Later tests may investigate tail 

ze and position. 

(he two J69 engines, nominally 

ted at about 800 Ib. thrust, are podded 

ider the wings and hinged so they 
be pivoted upward to direct the 


chaust flow against the bottom of the 


ing, through the flap gap and over the 


WING surfaces aft of the J69 engines (left) have Inconel-X water-cooled panels to protect them from heat generated by hour-long 


tests of jet flap techniques. Engines are tilted to direct exhaust stream up over the wing flaps. 


by joining several small exhaust tubes. 
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Flat exhaxst nozzle (right) is formed 








45% of the aircraft oil 


used by major scheduled 


airlines in the U.S. is supplied 


by Sinclair. There is 


— = 
Sinclair 


Aircraft Oils 


SINCLAIR REFINING COMPANY, Aviation Sales 
600 Fifth Ave., New York 20, N. Y. 
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Sabrejet Used as Orpheus 12 Testbed 
North American Sabrejet is being used as a flying testbed for Bristol Siddeley Orpheus 
12 turbojet engine (AW Sept. 28, p. 57). Engine, which produces 8,170 Ib. thrust with 
afterburner, was developed as a second generation strike fighter powerplant. 


top of the flap. In actual use, the ex- 
haust nozzle itself could be hinged to 
direct the exhaust flow upward from a 
fixed engine. 

Bottom wing surfaces of the model 
have water-cooled Inconel-X panels in 
the area washed by the hot engine ex- 
haust. These are to protect the wing 
from heat during tests which might run 
as long as an hour. In use, the exhaust 
stream would be deflected upward for 
only one or two minutes during land- 
ing and takeoff, and heat protection 
would not have to be as extensive as 
that provided for the model. 

NASA has fabricated flat, flared noz- 
zles for the J69s to spread the exhaust 
flow and direct it over the flap. Sev- 
eral small tubes leading from the en- 
gine exhaust are flattened and joined to 
form the nozzle. This is less efficient 
than a single nozzle, but avoids prob- 
lems involved in using large areas of 
sheet metal under high temperature. 

In operational use, nozzle design 
would be a key factor in a jet aug- 
mented flap system. The aim is to get 
the exhaust flow through the wing-flap 
gap, over the flap and spread over as 
wide a span of the flap as possible. The 
high velocity air can provide lift and 
also induce circulation over the wing 
ahead of the flap. This calls for flat 
nozzle shapes to flatten and spread the 
jet exhaust sheet. 

Current nozzles are designed only to 
shape the airflow for flap purposes, but 
operational designs would have to con- 
sider cruise thrust efficiency and then 
be carefully tailored to the individual en- 
gine involved. Nozzles would have to 
be designed for low duct losses to keep 
the loss in cruise efficiency low. Even 
with an efficient nozzle, using the jet 
flap technique will mean trading some 
cruise efficiency for the STOL capabil- 
ity gained. 
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Earlier tests indicate the gain in 
STOL capability would be substantial, 
and present tests are being run to 
verify these results. NASA estimates 
from its calculations that a 707 could 
cut its takeoff and landing roll in 
half with lift coefficients of three t 
four. Next step after the current tunnel 
tests would be flight testing, but there 
are no current plans to carry the 
program into this stage. 

NASA researchers have flown flight 
models with lift coefficients as high a 
12.5, and the configuration looked feas 
ible from the stability and control 
standpoint. A control jet in the nos 
was required during tests at C,12. With 


in another phase of Army research program 


the jet flap technique, high circulation 
induces downwash, and increased hor- 
izontal tail area would probably be 
required to maintain controllability. 

Tests indicated that an aircraft could 
be trimmed with its horizontal tail up 
to about C,3, and past that point, nose 
jets or some other technique would 
have to be used for trim. The canard 
might be a better approach, but it has 
some stability problems not present with 
a horizontal tail, and the canard itself 
would also require a jet augmented flap. 
Directional stability is not considered 
1 problem. 

The external flow jet flap system 
could be retrofitted to current trans- 
port and bomber designs to produce 
the dramatic STOL capability calcu- 
lated for it, but a number of factors 
involved in installing and operating it 
must be balanced before a final eco- 
nomic and technical evaluation can be 
made. Loss in cruise efficiency from 
the flat nozzle is one factor, and the 
weight added by the nozzle and other 
hardware is another. Long term prob- 
lems of heat and acoustic fatigue on 
the bottom wing and flap surfaces 
would probably require some structural 
beefing and new materials. 

Noise is a further consideration, since 
the exhaust stream is blown over the 
bottom of the wing and it would be 
noisy under the aircraft. This prob- 
ably wouldn’t be a major problem be- 
cause the jet flap would be used only 
for short periods after takeoff and 
before landing, and most of this time 
would be spent inside airport bound- 
iries. 


Piasecki Platform Starts Yaw, Speed Tests 
Airspeed and yaw indicator probe has been added to the Piasecki VZ-8P flying platform 


Piatform now uses a Turbomeca Artouste 


IIB turbine (AW July 13, p. 129); highest altitude so far is 20 ft. 
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ELECTRO INSTRUMENTS 


Can meet your systems needs now 


teh DARL Abin 


>} J, f 


I 














Sub-system for the ground support equipment 

on the B-58 Hustler program. Measures AC and 

DC single-ended voltages and ratios, and AC 

and DC differential voltages and transients. Resistance measuring system — Used as a secondary standard to make 
Chosen for its excellent operating characteristics accurate, resistance measurements required for checking linearity 
under adverse environments. of multi-turn potentiometers. 


Systems shown here are typical of more than 200 designed 

and built by EI and now in use. They range in complexity 

from data logging systems for automatic scanning, meas- 

urement and recording of data from multiple transducers... 

to high speed, automatic checkout systems for missile and 

aircraft...to systems for automating industrial processes, 
Because of the EI modular design approach, many of * oR 

these systems can be delivered on virtually an off-the-shelf St , 

basis, eliminating the long delivery times usually associated 

with system development. This approach also results in a 

low cost system because the modules are manufactured in 

large quantities. Cost is almost a linear function of per- 

formance capabilities desired. 


you get MORE with EI systems! 


MORE VERSATILITY 


AC and DC voltages, AC and DC voltage ratios, ohmic 

meietanene canamtance fra moy ace tamnm ot Multi-purpose digital measuring and recording system measures 
sisté $s, capacite as 6 é - 

resist ance S, cap icitance, freque macy, phase, in luct ance, time, AC volts, DC volts, ohms and ratios. Prints and punches information 

or combinations of these basic input quantities can be for immediate reading by the operator and subsequent data reduction, 


accepted by the EI system. 


MORE RELIABILITY 


Maximum use is made of solid-state and MIL-type coms 
ponents which are designed into conservatively-rated, field- 
proven circuits. All vendor-supplied parts are exhaustively 
tested and evaluated. 


MORE FLEXIBILITY 

Expansion of the EI system can be made by simply adding 
appropriate new modules. This approach eliminates new 
engineering development costs each time needs change; 
minimizes system obsolescence. 


Why not talk over your digital system requirements with 
your EI Sales Engineer? His system experience will be a 


valuable help in solving your problem, 

Resistor scanning unit — Scans large numbers of 
resistors, measures values from 0.1% to 0.01% and 
records the information on punched cards. Operation 
is automatic and operates entirely unattended. 


Electro Instruments, Inc. 


a 3540 AERO COURT, SAN DIEGO 11, CALIFORNIA 


DIGITAL INSTRUMENTS FOR MEASURING AC/DC VOLTAGES, AC/DC RATIOS, RESISTANCE, CAPACITANCE, AND FREQUENCY ¢ X-¥ RECORDERS & ACCESSORIES * DC AMPLIFIERS 





Shown are three pneumatic regulators from among the 
hundreds of sophisticated missile components developed 
and manufactured by Wallace O. Leonard, Inc. during 
the past ten years. Accommodating air, nitrogen or 
helium, these regulators are smaller and lighter than units 


APPLICATION 


General 
information 


System 
Medium 
Pressure Data 


Regulating 
Range 
(Typical) 


Inlet 
Pressure 


Proof 
Burst 


Flow 


Leakage 
Relief Port 
internal 
External 


Temperature 
Range 


Vibration 
Acceleration 


Weight 


Wallace O. Le 





Smaller, lighter, wider range 


PNEUMATIC MISSILE REGULATORS 


MISSILE FUEL AND Ox- 
IDIZER TANK PRES.- 
SURIZATION. Maintains 
Constant Pressure During 
Firing Cycle. 


Available with Solenoid Shut- 
Off and Position Indicators 


Air, Nitrogen or Helium 


13-25 PSIG +.5 PSIG 


3000 to 600 PSIG 


4500 PSIG 


7500 PSIG 


5-40 Ibs. /min. 


in./min. (when shut off) 


—65° to +165°F 


MIL-E-5272, Proc. 1 


20 G's (1 plane) 


nard, Inc. offers com 


engineering, production and testing. 


vanced technical personnel have bui 


PNEUMATIC STEERING NOZZLE 
SUPPLY Provides Accurately Controlled 
Gas Pressure to Nozzle for Missile Posi- 
tioning and Stability Operations. 


Integral Relief Valve 
Solenoid Actuation Optional 


Air, Nitrogen or Helium 


300-400 +5 PSIG 


3000 to 600 PSIG 
4500 PSIG 
7500 PSIG 


SOA Ihe 
<4 IDS, 


MIL-E-52¢2, Proc. 1 
20 G's (1 plane) 


2 Ibs 





sletely integrated facilities in 
Its skilled craftsmen and ad- 
lt an enviable reputation for 


superior products ranging from simple pressure switches to complex 
computer systems for missile guidance, controland ground support. Your 
inquiry is invited. For consultation and information please write to: 


Eastern Sales Representatives: 


BRIERLEY, DAVIS COMPANY . 332 Springfield Avenue - 


Summit, N. J. 


Telephone CRestview 3-7300 - TWX—SUMMIT NJ 355 





373 South Fair Oaks Avenue 
Telephone MUrray 1-4446 - TWX—PASA CAL 7321 


of comparable capabilities, have a wide range of inlets 
and flows, have no buzz, and are practically insensitive 
to vibration and shock. Note specific performance data 
and pararneters, These Leonard regulators are now in use 
on many major missile systems and in ground support. 


141020 


INSTRUMENT AIR BEARING SUPPLY Pro- 
vides Precisely Regulated Gas Pressure for 
Guidance Components. Maintai Re i 
Level and Control Over Wide Range of Inlet 
Conditions and Environments. 





Available with Solenoid Shut-Off, 
Relief Features, etc. 


Air, Nitrogen or Helium 


30 to 55 +.2 PSIG 


3000 to 200 PSIG 


4500 PSIG 
7500 PSIG 


8 to 20 SCFM 

2 cu. in. /min. 

1 cu. in./min. 
cc/hr. 

—65° to +165°F 

MIL-E-5272, Proc. 1 


20 G's (1 plane) 


Wallace O. Leonard, Inc. 


- Pasadena, California 





Vertol Ground Effect Vehicle Model 


Wind tunnel model of a Vertol ground effect vehicle is electrically powered. 


envisions use of a ducted fan aft of the pilot’s cockpit. Air is emitted from a slot around 
under edges of wing for ground cushion and from trailing edges for forward flight. 


Soviet Press Raps 
Flying Auto Delay 


Moscow—Russian press has issued 
another blast at Soviet bureaucrats who 
have refused to cooperate with the in- 
ventors of “flying automobiles.” 

Last summer, the government news- 
paper Izvestia charged that officials 
infected by “pernicious conservatism” 
were negligent in failing to carry 
through with work on a model ground- 
effect air car tested in 1955 by Gen- 
nadii Turkin, a petroleum engineer. 
Now, according to Izvestia, responsible 
officials are giving the brush-off to ideas 
advanced by Aleksei Smolin, an auto- 
motive engineer. 

One of Smolin’s “flying automobiles” 
has “pockets” on the sides containing 
a collapsible helicopter rotor which 
can be mounted “in a few minutes” 
on the car’s top. “With such a rotor 
on the car top,” Izvestia explained, 
“the automobile can rise into the air 
and cross a river, where it will continue 
its trip on wheels. The rotor is easily 
disassembled and put back into the 
pockets.” 

The Russian paper said this design 
of Smolin’s has been available since 
1953. “It is hard to explain why even 
an experimental model of it hasn’t been 
built. Obviously, somebody’s inertia is 
making itself felt.” 

Smolin has also been working on a 
ground-effect flying automobile “held 
up by two columns of air.” Suction 
rings “up to 24 meters in diameter” 
would be mounted on the car’s roof. 


AVIATION WEEK, December 7, 1959 


“Three-bladed propellers driven 
two automobile engines will suck in 
and eject it powerfully through open 
ings in the floor,” Izvestia said. ““Uhus 
strong air streams are generated which 
lift the automobile off the ground and 
force it to ride in the air. 

“Special louvers, which can give 
scribed direction to air streams, 
provide directional control and 
easily turn the automobile any way 
sired.” 

Izvestia said that “flying auton 
biles”’ such as those designed by Sm 
are verv necessary to Russian geologi 
“Unfortunately, 


only on the drav 


areas. 
exist 


in roadless 
date they 
board.” 


First French Aircraft 
Carrier Begins Trials 


aircraft Carri 


be 


Paris—F'rance’s first 
the 22,000-ton Clemenceau, has 
its initial sea trials 

Slated for service in 1962, the cat 
will be manned by a crew of 2,500 
will carry some 60 aircraft, mostly D 
sault Etendard IV strike fighters 
Breguet Alize anti-submarine airct 

The Clemenceau has a flight ci 
some 775 ft. in length and 135 ft 
wide. A canted landing deck stretch 
about 500 ft. off from the regular fl 
deck at an angle of 8.7 deg. 

Each flight deck is equipped 
steam-type catapults which can lau 
a 15-ton aircraft every 30 sec. at a s] 
of 112 mph. Landing aid is mi 
type. 


PAE TREO 


Design 


@ Slimmer, flatter, push-button fast 
.-. LIBRASCOPE’s newest, most ad- 
vanced plotter is the result of per- 
sonally-conducted field research by 
LIBRASCOPE engineers. Compact 
design permits rack mounting in 
groups, saves desk space. Many new 
conveniences have been added to 
answer your needs: ® Push button 
control @ Flat vacuum platen ® 
Multiple symbol printing head 
Splatter-proof pen system @ Inter- 
changeable modules. 


engineered for ease of operation...new 


RY PLOTTER = 


point plotting or continuous trace 


OPERATING INFORMATION 


Power: 115-volt, 60 cycle—180 watts. 

Input: X and Y inputs isolated from each other and 
from ground. 

Input Resistance: 2 megohms nominal on most scales. 
1 megohm per volt on .5 millivolts per inch to .1 
volts per inch scales. 

input Sensitivity: .5 millivolts per inch to 50 volts per 
inch with calibrated push button scales at .5, .1, 5, 
10 and 50 millivolts per inch and .1, .5, 1, 5 and 10 
volts per inch. Vernier controls permit continuous 
sensitivity adjustment between fixed scales, permit- 
ting full scale plotting for any sensitivity. 

Accuracy: Static .1%, dynamic .2% at 10” per second. 

Plotter Calibration Accuracy: .05% on all scales. 

Slewing Speed: 20” per second. 

For full details—dimensions, applications, list of acces- 

sory equipment, call our Sales Engineering Dept. or 

send for illustrated brochure on Model 210, XY Piotter. 


A 
GENERAL 


PRECISION 
COMPANY 


IBRASCOPE- 





100 East Tujunga Avenue ¢ Burbank, California 
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BUSINESS FLYING 


* 


PRODUCTION line at Beech Aircraft Corp.’s Plant No. 2 at Wichita emphasizes the sharp upswing in business flying. 


Beech Aims at $60 Million Sales Year 


By Erwin J. Bulban 


Wichita, Kan.—Calling 1960 ‘‘a year 
of decision” during which Beech Air- 
craft Corp. will lay the foundation that 
will determine its future in the pros- 
perous but competitively tough decade 
ahead, Vice President-Commercial Sales 
Leddy Greever set a goal of more than 
$45 million in factory billings for busi- 
ness aircraft and parts before some 350 
distributor and dealer representatives at- 
tending the company’s annual sales 
meeting here. 

Achievement of this record goal will 
mean that, at consumer list prices, air- 
minded businessmen will spend a total 
of some $60 million for new Beech air- 
craft and equipment in 1960—more 
than double what they purchased from 
the entire industry a decade before. 

In one of the hardest hitting sales 
talks he has yet delivered, Greever said 
there is no sign that there will be any 
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cutbacks, but pointed out that there 
are other people in this business and 
nothing will come easy. To meet the 
goal of “$60 million in ’60” is going to 
take an increased sense of responsibility 
on the part of the entire sales organiza- 
tion and greater enthusiasm to sell all 
of these new aircraft, he said. 

He emphasized the “all” by indicat- 
ing that there still are too many people 
who have their “favorite” airplanes on 
which they spend the major portion of 
their sales effort to the detriment of 
other models. And he also emphasized 
that to increase sales will mean that 
there will have to be “more of you— 
more salesmen and more dealers.” 

Greever’s optimism that Beech would 
meet the goal of $60 million in 1960 
seems to rest on solid ground—although 
in the final analysis it will be the field 
sales force that will provide the payoff. 
There are these factors in favor of the 
company’s distributor-dealer organiza- 


tion this coming year to a greater extent 
than ever before: 

e Low inventories of 1959 models, 
which give the dealers a good start on 
promoting the 1960 models. Bonanza 
inventories, for example, are less than 
half of what they were a year ago, 
Greever noted. Super 18 inventories 
are almost gone, he said. 

e More than 25% of the company’s 
present record-breaking backlog of more 
than $24 million worth of new airplanes 
ordered by dealers has already been sold 
to customers sight unseen. Beech this 
year, with the inventory situation look- 
ing favorable, held a meeting last 
August with top distributors and dealers 
to brief them in advance of the annual 
sales meeting so they were able to start 
their sales campaigns early and tap 
many prospects who might have bought 
competitive makes in the interim. 

¢ Major improvements in its models, in 
response to dealer requests, should en- 


AVIATION WEEK, December 7, 1959 





TRACK-MOUNTED seats on Beech Twin-Bonanza (left) are a sales feature this year; rearward view shows baggage stowage area. View 
of plane’s airstair door is at right; its use obviates the need for climbing on wing and over seats, as in past years. 


ett fOr ssa 
<a oe - 


LARGER tail on 1960 Beech B95 Travel Air takes care of center of gravity travel brought about by lengthening the cabin. Seats are 
track-mounted and backs can be lowered to provide beds. Electrical panel is at left side of cockpit, providing more panel room. 


REVISED instrument panel in the Beech M35 is shown at the left; auxiliary fuel switch has been relocated to the center, near the 
throttle. Square wingtips keynote the M35. Primarily a style change, the tips improve aerodynamic flow. 
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21 U.S. missiles rely on Raytheon electron tubes 


RAYTHEON COMPANY, WALTHAM, MASS. EXCELLENCE IN ELECTRONICS 





PREIS Pa 


1. Lacrosse. Army. Ground-to-ground. 
Prime contractor: Martin. 


2.Mace. Air Force. Ground-to-ground. 
Prime contractor: Martin. 


3. Nike Hercules. Army. Ground-to-air. 
Prime contractor: Western Electric. 


4. Falcon. Air Force. Air-to-air. Prime con- 
tractor: Hughes. 


5. Sidewinder (GAR-8). Navy/Air Force. 
Air-to-air. Prime contractors: Philco; 
General Electric. 


6. Redstone. Army. Ground-to-ground. 
Prime contractor: Chrysler Corp. 


7. Terrier. Navy. Surface-to-air. 
contractor: Convair. 


Prime 


8. Talos. Navy. Surface-to-air. Prime con- 
tractor: Bendix Aviation. 


8. Atlas. Air Force. Ground-to-ground. 
Prime contractor: Convair. 








10, Thor. Air Force. Ground-to-ground 16. Titan, Air Force. Ground-to-ground. 


Prime contractor: Douglas. 


11. Sparrow Wil. Navy. Air-to-air. Prime 


contractor: Raytheon. 


12. Sergeant. Army. Ground-to-ground. 
Prime contractor: Sperry Rand. 


13, Snark. Air Force. Ground-to-ground 
Prime contractor: Northrop. 


14, Quail. Air Force. Air-to-ground. Prime 
contractor: McDonnell. 


15. Hawk. Army. Ground-to-air. Prime con- 
tractor: Raytheon. 


Prime contractor: Martin. 


17. Bullpup. Navy. Air-to-ground. Prime 
contractor: Martin. 


18. Nike Ajax. Army. Ground-to-air, Prime 
contractor: Western Electric. 


19. Corporal. Army. Ground-to-ground. 
Prime contractors: Firestone; Gilfillan. 


20. Bomarc. Air Force. Ground-to-air. Prime 
contractor: Boeing. 


21. Jupiter. Army. Ground-to-ground. Prime 
contractor. Chrysler Corp. 
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DEBONAIR four-seater, priced at $19,995, will put 


a a 


Company cut Debonair costs with a simplified interior and instrumentation (right). 


able the sales force to overcome objec- 
tions that they said had lost them sales 
in the past. New Twin-Bonanzas, for 
example, this year have an integral air- 
stair door providing easy access to the 
cabin and individual track-mounted 
chairs. The company is holding the 
1959 price on several important models, 
such as the Bonanza and ‘Travel Air, 
even with the addition of considerable 
improvements. 

e Larger model line in 1960 adds the 
new medium-twin Queen Air between 
the Super G18 and the Travel Air, and 
the four-place Debonair at the lower- 
price end of the scale for those who did 
not feel ready to step up to the Bonanza 
price range just yet, making it possible 
for the organization to tap wider mar- 
kets than ever before. 

But, factory spokesmen quickly 
pointed out, these plus-factors hardly 
mean that the distributors and dealers 
only have to order airplanes and sit 
back expecting them to sell themselves. 
Competition from Cessna and Piper is 
going to be heavier than ever before 
(AW Nov. 2, p. 108; Nov. 9, p. 118), 
with all companies setting high sales 
goals, expanding sales outlets and offer 
ing larger model lines. This competi- 
tion has already made itself felt on 
the sales charts; as Greever pointed 
out, in the decade 1950-1959, the busi- 
ness aircraft manufacturing industry’s 
volume has shot up some 676%, while 
Beech growth has been 600%. 

In discussing the growth in business 
volumes available to the distributors, 
Greever noted that in 1959 the com- 
pany granted over $8.6 million in dis- 
counts to domestic outlets, compared 
with just over $2 million in 1953 and 
just over $5 million in 1955. In the 
1949-1959 period, Beech discounts to 
distributors have increased some 800%, 
he noted, while the company’s total 
business has increased some 600%. In 
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1959, discounts to domestic distributors 
included approximately $3.1 million on 
the Bonanza, $1.5 million on the Travel 
Air, $1.3 million on the Twin-Bonanza 
and approximately $2.5 million on the 
Super 18. And on the basis of distrib- 
utor-dealer financial statements, these 
sales and service outlets realized better 
than 64% profit after taxes, with a net 
of better than 22% before taxes, based 
on gross business including sales of air- 
planes, parts, service, fuel and all other 
income. 


Financial Statements 


Importance of the distributor-dealer’s 
financial statement was underscored by 
A. R. Bell, who heads up Beech Accept- 
ance Corp., the company’s wholly- 
owned financing organization. He told 
the listeners that their monthly finan- 
cial statement was one of the most im- 
portant things they had for planning 
their future, because it spotlights a 
business’ good and bad points. 

Holding up five financial statements 
from Beech distributors, he noted that 
only two of them showed that these 


LARGE side window and two-piece wind- 
shield mark the 1960 Super G18. Side win- 


dow incorporates a large storm panel. 


Beech into a market held by Piper with the Comanche and Cessna with the Model 210. 


outlets were making money in all de- 
partments and not as much as they 
could or should. 

A detailed statement may tell the 
distributor that he is losing money in 
his service department—but not why. 
This takes sound expense control, espe- 
cially on fixed expenses, which are not 
easy to manage. He pointed out that 
personnel absorb some 80-85% of fixed 
expenses, so the distributor and dealer 
have to keep track of how these people 
are being used, how they are being man- 
aged and how they buy. Good organi- 
zation is needed to make sure that 
high-priced mechanics are not doing 
line or porter work, he emphasized. 

Marketing Service Manager Paul 
Allen pointed out that a lot of money 
is being lost by sales outlets in the way 
they handle spare parts orders. In Fiscal 
1959, Beech delivered some $4.9 mil- 
lion worth of spares to domestic and 
export distributors, yet only 27% made 
their purchases on a monthly stock 
order, which provides them with an 
extra 5% commission. 

Briefing the sales representatives on 
financing, Bell noted that in his opinion 
money is about at the peak of its tight- 
ness and that interest rates will stay 
about where they are now for a long 
period. 

Banks, he contended will not seek 
too many new customers on loans and 
many will probably seek to keep down 
their aircraft loan operations. 

He pointed out that in making a 
sales contact, the Beech representative 
should get into the lease and finance 
aspects of procuring an airplane to the 
customer in his initial discussion. Many 
companies already are aware of equip- 
ment leasing, he noted—some 74% of 
truck registrations in this country are 
on a lease basis, and automobile regis- 
trations are higher—and customers will 
be receptive to discussing aircraft equip- 
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CONSIDER... 


Lockheed for telemetry 


The Lock 1 Electronics and Avionics Division 
rently conducting research in Frequency 
Modulated a Pulse Modulated Systems for industrial and 


Out of Lockheed creative engineering sessions such as this 
come advanced design and proven performance in the field (LEAD) is 
of telemetry. Lockheed’s pioneer work on the X-17 project 
resulted in the first successful telemetering of vital data military nee 
during re-entry. Research continues to provide even greater For pro 


liability in telemetry components and 
LEAD. 


reliability of performance to meet present requirements. systems, co1 


Look to Lockheed for LEADership in El 


LOCKHEED ELECTRONICS & AVIONICS DIVISION 


REQUIREMENTS EXIST FOR STAFF AND SUPERV! NGINEERS 


6201 E. Randolph St., Los Angele 





ment procurement on this basis. 

He particularly cautioned salesmen 
against farming out airplane financing. 
Any outside interest may cause the sale 
to be lost—banks, he said, may dis- 
courage the customer from extending 
his loan credit by buying a plane. 

Beech Acceptance Corp. has financed 
nearly $40.5 million worth of business 
aircraft, numbering 1,145 units, since 
it started operation in 1956, Bell re- 
ported. These included 295 airplanes 
financed on retail loans, 110 on lease 
deals and 740 floor-planned to enable 
sales outlets to maintain demonstrator 
lines.’ 

Additional aids for the company’s 
ficld force will include the new  na- 
tional accounts representative, Tom 
Gillespic, who will work out of the 
factory with field salesmen in aiding 
them to close sales to large fleet opera- 
tors. Gillespie has made a detailed 
study of some 35 large business aircraft 
fleet operations: type of planes they buy, 
where they buy them, how planes are 
scheduled, how spares and maintenance 
are handled, operating and fixed and 
variable costs to provide necessary back- 
ground on what information is needed 
to close the sale with a big operator. 
Gillespie will be on call by distributor- 
dealers when they need expert advice 
on doing transportation analyses for 
this market. 

The company is also providing spe- 
cialized consulting for distributors and 
dealers who are thinking about expan- 
sion programs, to help them in develop 
ing best layout, architectural design and 
optimum efficiencies in use of space. 


Aircraft Line 

The company’s 1960 business aircraft 
line is the largest it has ever had avail- 
able, with seven versions of six distinct 
types. Highlights of the 1960 lineup 
are: 





Bonanza Capability 
Wichita, Kan.—Nonstop delivery flight 
of 1,275 mi. in 6 hr. 20 min. by a 1960 
Beech M35 Bonanza from the factory 
to the West Coast after the close of an 
annual sales meeting here points up the 


performance of modern single-engine 
business aircraft. 

Charles F. (Chuck) Amos, Aero Sales 
& Service, Inc., Fresno, Calif., a dealer 
for distributor Norman Larson, Van 
Nuys, made the flight at 12,500-ft. alti- 
tude using 53% power of the 250-hp. 
Continental I0-470-C fuel injection en- 
gine at 2,300 rpm. and 18 in. manifold 
pressure, which gave him a fuel con- 
sumption of 9.5 gph. for the trip. His 
block-to-block ground speed averaged 
201 mph.; true air speed at 12,500 ft. 
varied from 198 to 204 mph. 
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e¢ Twin-Bonanza is available in two 
models, the H50, which has 340-hp. 
fuel-injection supercharged Lycoming 
IGSO-480-A1A6 engines and sells at a 
basic consumer list price of $95,500; 
the D50C, which has the high-com- 
pression 295-hp. Lycoming GO-480- 
G2D6 engines and lists at $83,000. Ex- 
cept for powerplants and performance, 
the airplanes are similar; both feature 
the new integral airstair door on the 
right side just behind the wing root per- 
mitting direct entry to the cabin, and 
individual track-mounted chairs which 
provide a center aisle for easy access to 
various seats. Beech has dropped the 
floor of these airplanes approximately 
four inches, providing considerably 
more head room. Backs of standard 
lightweight chairs can be lowered to 
provide sleeper seats, or a new light- 
weight couch can be installed, provid- 
ing seven places. Couch. can be te- 
moved or installed in approximately 
three minutes. Other improvements in- 
clude a new pilot’s seat with vertical 
adjustment, flush-type fuel tank vents 
under the wings for better icing control, 
dual fuel pumps on the cabin heater 
system to increase its efficiency, squared 
wingtips providing improved tip efh- 
ciencies and improving low-speed char- 
acteristics, and addition of the new 
lightweight Goodrich de-icer boots, 
which are approximately 65 Ib. lighter 
than previous models. Gross weight of 
the H50 has been increased from 7,150 
Ib. to 7,300 Ib. at a 40-lb. increase in 
empty weight, giving the airplane a use- 
ful load of 2,200 Ib. Bill Quinby, new 
Twin-Bonanza sales manager, replacing 
Tom Gillespie, said he believes there 
is a national potential of 143 ‘Twin- 
Bonanzas in 1960, compared with 
129 in 1959. 

e Travel Air B95, light-twin four-five 
seater, will list at $51,500 in its basic 
configuration, same as the 1959 model, 
in spite of considerable improvement in 
the cabin area which provides an addi- 
tional 19 in. of rear cabin space for a 
gain of 17 cu. ft., giving ample room 
for a fifth seat. Seats are also track- 
mounted and have fully reclining backs. 
Front seat is raised to improve visibility. 
Instrument panel has been revised; by 
putting electrical switches on a sepa- 
rate panel on the left side of the cock- 
pit, sufficient room has been gained to 
permit mounting four instruments in a 
row for improved grouping and there is 
also more room for radio. Major aero- 
dynamic changes are a redesigned tail 
group adding 19-in. span to the hori- 
zontal surfaces and a new semi-swept, 
cleaner vertical stabilizer with improved 
fairing on the dorsal fin. New tail im- 
proves center-of-gravity loading of the 
airplane and also takes out the earlier 
models’ nose-heavy feeling. New wing 
flaps, some +4 in. wider than the pre- 














BIG news 


in electronics 
for vibration 
testing 


One of the world’s largest 
vibration test systems was re- 
cently shipped by MB to the 
Sperry Gyroscope Company. It 
featured an electrodynamic ex- 
citer of 25,000 pounds force 
output, a 100 KW high fidelity 
power amplifier of advanced 
design, and fully integrated, 
electronic controls for complex 
motion tests. 

What makes one company a 
preferred source of supply in 
its field? Reliability, of course. 
But among other things, a rec- 
ord of “firsts.” Look at MB’s 
record in electronics alone, as 
applied to vibration: 

first KVA amplifier design for 

shaker drive 

first automatic sequencing with 

interlocks 

first completely remote operation 

first amplifier with full current 

capacity down to 5 cps 

first use of active analog 

computers 

first application of XY recording 

technique 

first to achieve low distortion in 

big-output amplifiers 

first displacement limiter 

providing protection without 
complete system shutdown 
first use of high-degree negative 
feedback around output tubes 
first use of regulated tube 
filaments 

When you need vibration 
test equipment, make your 
investment in MB quality and 
capabilities, 


MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC. 
1078 State Street, New Haven 11, Conn. 


Pioneer and leader in the field of vibration 
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Pioneer and leader 
in the field of vibration 


§ Now on tap... 


= AUR UU UR UU EL aes 
of audio power 


r¢ 


|| 


from MB 
ELECTRONICS/ 


TWENTY million watts—that’s the cumulative output available from MB power 
supplies now driving vibration test systems the field. 

The figure is more than a measure of the 1 importance of vibration testing. 
It’s a measure of MB’s technical advancement he field of electronics for vibration, 
acoustics, and sonar, 

And it’s a measure of the company’s uneq | background of experience in 
designing electronic power for dynamic f in producing integrated 
vibration testing systems including amplifi f 10OKW output and more, and 
exciters that utilize amplifier power more « ntly...in programming vibration 
tests to any required specification. This ex] nce is available to you through 
MB’s staff of vibration specialists and the ‘est force of field service technicians, 
Avail yourself of their expert recommendat n your vibration test problems. 


MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC 078 State Street, New Haven 11, Conn. 








for Civilian Aircraft 


Civil Aircraft, Engine Shipments 


Shipments by Plants Manufacturing Complete Civilian Aircraft and Engines 





Complete aircraft, total airframe weight 


By weight of plane: 
Under 3,000 Ib. airframe weight 
3,000 Ib. airframe weight and over 


By number of places: 
1- and 2-place 
3- and 5-place 
Over 5-place 


By total rated horsepower, ail engines: 
Under 100 hp 
100-399 hp 
400 hp. and over 


Aircraft engines: 
Reciprocating 
Gas turbine 


Aircraft engines, total horsepower: 
Reciprocating (add 000 hp) 
Gas turbine do 


Complete aircraft 


By weight of plane: 
Under 3,000 Ib. airframe weight 
3,000 Ib. airframe weight and over 


By number of places: 
1- and 2-place 
3- and 5-place 
Over 5-place 


By total rated horsepower, all engines: 
Under 100 hp 
100-399 hp 
400 hp. and over 


Value of shipments of complete aircraft and parts, 
total .(add $000) 
Aircraft, total cs ie do 


Under 3,000 Ib. airframe weight ‘ Si do 
3,000 Ib. airframe weight and over ‘ do 


Aircraft parts do 
Value of shipments of aircraft engines and parts, total. do 


Aircraft engines: 
Reciprocating 
Gas turbine 


Engine parts 


Unfilled orders (planes 3,000 Ib. airframe weight 
and over) 


(add 000 Ib.) 


...Number... .| 


1959 


September 


1,772.1 


382.1 


1,390.0 


339.2 


1,432.9 


804 
(D) 


83,702 


75,950 | 


7,407 | 
68,543 | 


7,752 
14,900 
2,237 
(D) 


12,663 


531 


Totals 


Jan. -Sept. 


1959 
16,043.5 


5,858.9 
10, 184.6 


5,412.6 


10,630 .9 


5,004.8 


11,038.7 


7,990 
(D) 


1,680.5 
(D) 
6,012 


5,697 
315 


670,073 
607,535 


94,356 
513,179 


62,538 
122,316 
21,629 
(D) 


100, 687 





operating seven plants. 





D= Withheld to avoid disclosing figures for individual companies. 
Bureau of the Census, Industry Division, Machinery & Equipment, received from 22 com- 
panies operating 22 plants producing complete aircraft and seven engine companies 


Data prepared by 
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vious type, keep stall speed at 70 mph. 
Despite a gross weight increase of 100 
Ib., useful load is approximately 35 Ib. 
higher. ‘he airplane can take the new 
Goodrich boot de-icing system. Anti- 
icing fluid tank for propellers is located 
in nose baggage compartment. 
© Debonair Model 33 four-placer, which 
will sell for $19,995, is designed to 
compete with the Cessna 210 and Piper 
Comanche and is in the market area in 
which Beech sees a volume of some $53 
million over the next two years for this 
class airplane. Primarily a Beech Bo- 
nanza airframe, the company has simpli- 
fied the interior and equipment, put 
smaller wheels on the airplane and used 
the 225-hp. Continental IO-470-J fuel 
injection engine to get the price down. 
With this powerplant and a Hartzell 
constant-speed _hydraulically-controlled 
propeller, the Debonair has a_ gross 
weight of 2,900 Ib., useful load of 1,170 
Ib. and a high speed of 195 mph., with 
cruise speed being 185 mph. at 75% 
power at 7,000 ft. and 180 mph. at 65% 
at 11,000 ft. Service ceiling is 19,800 
ft. Fuel capacity, standard tanks, is 49 
gal., with auxiliary tanks giving 68 gal. 
usable fuel. Maximum range is 1,170 
mi. compared with 845 mi. on standard 
tankage. Ranges are at 143 mph. (45% 
power) at 10,000 ft. Airplane can carry 
270 lb. maximum baggage. ‘Type cer- 
tification was done in utility category. 
¢ Super G18, which is the company’s 
seven-to-nine-place “heavy twin,” this 
year sells at a basic list price of $126,- 
000, up $3,500 over the 1959 model. 
Major improvements have been in the 
cockpit area, a new two-piece windshield, 
split in the middle by a narrow center 
strip providing considerable increase in 
visibility. Extension of overhead canopy 
provides additional headroom. Rudder 
pedals are adjustable 24 in. and a new 
control lock has been designed that can 
be engaged into the pedals from a stand- 
ing position. Larger side windows in- 
clude an openable storm panel; win- 
dows can be jettisoned for emergency 
exit. Instrument panel has been rede- 
signed so that all radio switches are lo- 
cated across the top; the only overhead 
item being firing switches for Aerojet- 
General JATO rockets, which can be 
mounted in the rear of the engine 
nacelles as optional equipment. An- 
other feature is exterior-mounted “ice 
lights” beamed along the leading edges 
of the wings. Oxygen bottles, formerly 
located behind number 5 bulkhead in 
the cabin, now are located in the lower 
nose on the left side for easier servicing. 
Super 18 Sales Manager Guy Miller 
noted that 68 units were sold in 1959 
at a total consumer list price of $10.6 
million—Ohio Aviation Co., Vandalia, 
took delivery of 11 airplanes, the all- 
time record since the airplane was in- 
troduced. In all, nine distributors made 
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from 1334 to 200% over their quota 
on this airplane last year. 

Miller cautioned distributors on tak- 
ing on too much workload as regards 
radio instaliation on the Super 18, 
pointing out that the factory now has 
set up a custom radio shop that could 
free distributors of the need for tying 
up capital in such facilities, and also 
obviates the need for holding the air- 
plane up for a month to six weeks after 
delivery to the distributor prior to hand- 
ing it over to the customer fully 
equipped. He noted that one distributor 
he visited had some $220,000 worth of 
radio inventory. Under the new arrange- 
ment, the distributor commission on a 
factory-installed radio is 100% profit 
and he also gets a commission on the 
labor. Miller estimated that installation 
at the distributor’s base “‘only provides 
a 6-7% profit.” 
¢ Bonanza M35 this year is offered at 
the same $25,300 price as last year’s 
K35—Beech skipped the letter “L” this 
vear to avoid confusion with USAF- 
Army use of this suffix to denote liaison 
aircraft. Few major changes mark this 
four-placer, which is now in production 
for 13 years during which time 6,161 
have been delivered. Square wingtips 
have been added and instrument mark- 
ings, placards and decals are matte white 
for easier readability. Auxiliary fuel 
pump switch has been moved to the 
center of the instrument panel near 
the throttle. The company sold 413 
K35 Bonazas last year, 33 more than 
the previous year in spite of a $1,000 
price increase, Sales Manager Steve 
Howbert pointed out, with six of the 
company’s distributors selling 30% of 
the total. Of every four Bonazas sold 
last year, one was equipped with the 
extra seat making it a five-placer. 


Sales Leaders 


Honors were paid to the company’s 
distributors and dealers making high 
sales scores last year. Named for out- 
standing performance on all four 
models were Cutter-Carr Flying Serv- 
ice, Albuquerque, N. M., and Lang Air- 
craft, Omaha, Neb. 

Cited for quota achievements for 
three models were: Jack Adams Aircraft 
Sales, Memphis, Tenn., Alamo Avia- 
tion, San Antonio, Tex., Atlantic Avia- 
tion New York Division, Teterboro, 
N. J., Atlantic Aviation-Wilmington 
Division, Del., Combs Aircraft, Denver, 
Colo., Elliott Flying Service, Daven- 
port, Iowa, Ohio Aviation, Vandalia, 
Topeka Aircraft Sales & Service, Kan., 
Tulsair Distributors, Tulsa, Okla., and 
Roscoe Turner Aeronautical Corp., In- 
dianapolis, Ind. 

Fighteen domestic distributors joined 
the Beech Million Dollar Club: Alamo 
Aviation, Atlantic Aviation-New York, 
Atlantic Aviation Service, Philadelphia, 
Pa., Butler Airplane Sales, Rockford, 
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AIR VALVES —A wide variety of electrically and pneu- 
matically operated air valves for temperature and pressure- 
control applications, Butterfly, check, poppet, slide, and 
automatic drain types. 
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ACTUATORS — Rotary and linear types featuring a wide range of gear reductions, 
switching and mounting details. Available either as standard units or special designs 
to fit various applications. Designed to applicable military specifications. 


New Barber-Coiman Multi-Port Slide Valves 
developed tor General Electric to help 

give the J85 high performance and 
efficiency over a wide operating range 


In addition to its compact size and light weight, General Electric’s new J85 turbojet 
features high performance and high efficiency over a wide range of operating speeds. 
Barber-Colman, working with General Electric engineers, developed a unique multi-port 
slide valve to meet special performance and package requirements. This valve, shown 

at the left, plays a vital part in the high efficiency of this engine. 


Manufactured exclusively by Barber-Colman Company, these valves are made in 

four-port and six-port types for use in J85 turbojets which will power many of the nation’s 
most advanced piloted aircraft, missiles, and drones. J85 applications include the 
Northrop T-38 “Talon,” and N-156F “Freedom Fighter,” the McDonnell GAM-72 decoy 
missile, and the Radioplane Q-4B target drone. 


Characteristics of Barber-Colman multi-port slide valves are as follows: Maximum 
temperature — 630°F. Maximum pressure — 60 psig at 630°F. Ambient temperature — 
65°F to 350°F. Total leakage — 1.55 lb/min at 60 psig and 630°F. 


This valve story illustrates the typical way Barber-Colman works with leaders 

of the aircraft and missile industry to apply our specialized know-how to major 
industry projects. Consult the engineering sales office nearest you: Baltimore, Boston, 
Fort Worth, Los Angeles, Montreal, New York, Rockford, Seattle. 


BARBER-COLMAN COMPANY 


Dept. X, 1422 Rock St., Rockford, 








TEMPERATURE CONTROL AND TRANSDUCERS AND TEST EQUIPMENT — Compact electrical 

POSITIONING SYSTEMS — Electronic, mag- THERMOSTATS — Units for sensing test units for quickly checking all components 

netic amplifier, transistor, or relay-controlled compartment, duct, windshield tempera- of a Barber-Colman control system installed 

systems designed to meet your requirements. tures. CEDAC system senses, controls in an aircraft, Special units for checking 
temperature and/or airflow in ducts. many electrical systems. 
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NOSE CONE SPLICE JOINTS ARE FASTENED WITH HS67 
PINS, TYPE 431 STAINLESS STEEL, HEAT TREATED TO 125,000 
PS| MINIMUM SHEAR. THE HS60M COLLARS ARE R MONEL. 


WING SPARS, FRONT AND 
REAR, HAVE SPAR CAPS AT- 
TACHED TO WEB SECTIONS 
WITH HS92 PINS, A286 
ALLOY, HEAT TREATED TO 
95,000 PS! MINIMUM SHEAR 
HS60M COLLARS ARE USED. 


“X-15 - A CHALLENGE 
FOR FASTENERS 


WING ATTACH STRUCTURE IS ASSEMBLED WITH INTERFERENCE FIT 
HI-SHEAR RIVETS. THE HS128 PINS ARE 17-4PH STAINLESS STEEL, 
HEAT TREATED TO 120,000 PSi MINIMUM SHEAR. THE HS91 AND 
HS92 PINS ARE A-286 ALLOY, HEAT TREATED TO 95,000 PSI MIN- 
IMUM SHEAR. BOTH PINS USE HS60M R MONEL COLLARS. 


. 
**HI-SHEAR’’ TRADEMARK REGISTERED U.S. PAT. OFFICE. U.S. PATENTS 2,355,579; 
2.355.580; D-138.579; OTHER U.S. AND FOREIGN PATENTS PENDING 


The X-15 research vehicle... ready for the first manned 
probe into space... with speeds exceeding 3600 mph... 
for altitudes above 100 miles...to withstand 1200°F... 
a challenge for fastening techniques. 


The selection of the Hi-Shear rivet for use in the X-15 is 
an outstanding example of how this and other high 
strength fasteners are being developed at Hi-Shear 
research facilities to keep pace with the ever changing 
requirements of the aircraft and missile industries. 


The Hi-Shear rivet still offers the lightest strength-weight 
ratio of any swaged type fastener, simplicity of installa- 
‘won and service reliability established by sixteen years 
.cceptance by industry. 


Contact your Engineering Standards Group or write to us for 
specific fastener data. 


= ihe RIVET TOOL COMPANY. 


2600 WEST 247TH STREET © TORRANCE ¢@ CALIFORNIA 





Ill., Combs Aircraft, Cutter-Carr Fly- 
ing Service, Elliott Flying Service, F'ran- 
sic Aviation, Lansing, Mich., Gopher 
Aviation, Vandalia, Ohio, Tulsair Dis- 
tributors, Roscoe Turner Aeronautical 
Corp., and Youngstown Airways, Ohio. 
Two export distributors having attained 
$1 million in sales last year are: Wil- 
liam C. Morales & Co., S. A., Caracas, 
Venezuela, and Will L. Smith, S. A., 
Buenos Aires, Argentina. 

Named outstanding dealers were 
Central Flying Service, Little Rock, 
Ark., Wathan Flying Service, Cedar 
Rapids, Iowa, Aero Sales & Service, 
Fresno, Calif., Baton Rouge Aircraft, 
La., Linden Flight Service, Linden, 
N. J., and George H. Bailey Co., Ft. 
Wayne, Ind. 


PRIVATE LINES 


Brochure on Lockheed Aircraft Serv- 
ice’s conversion of Douglas B-26 to pres- 
surized version for business flying is 
available from LAS, care of general sales 
manager, Ontario, Calif. The B-26 will 
seat 10 and provide cabin pressure 
equivalent to 8,000-ft.-altitude at 20,- 
000 ft. Normal range is 2,500 mi. 





Italian Aeronautic Register reports 
that as of Aug. 31 there were 901 pri- 
vate planes registered in Italy. Of these, 
469 belong to the government, 170 to 
clubs, 69 to various transportation com- 
panies, 45 to Alitalia and 28 to aircraft 
manufacturers. 


Two Convair 440s owned by General 
Motors will be refitted to custom execu- 
tive interiors by AiResearch Aviation 
Service Division of the Garrett Corp. 
Job also includes auxiliary fuel tanks 
and exterior painting. 


University of California agronomist 
Milton D. Miller estimates that 15% 
of the state’s three million acres of 
grain and hay crops now are sown by 
aircraft. California farmers have hired 
221 firms flying 1,389 planes to do the 
job. 


Brantley B-2 helicopter will be dis- 
tributed in Michigan, northern Indiana, 
northwestern Ohio and northern IIli- 
nois by Aero Enterprises, Inc., Midway 
Airport, Elkhart, Ind. M. L. Alson, 
Aero president, said the firm has sold 
two B-2s and has orders for another 
three. One B-2 is available for demon- 
stration. 


Butler Aviation has acquired Skymo- 
tive, Inc., based at Chicago’s O'Hare 
Field, and will operate the company as 
a subsidiary. Skymotive, an FAA-ap- 
proved repair station, becomes Butler’s 
10th fixed base operation. 
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at 46,000 R. P.M. 
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SCREW-LOCK INSERT* 
holds this vital bolt fast 
... Without Lock Washers 
or Lock Wiring! 


Even when the turbine shaft of General Electric’s new AS-18 
turbostarter whirls at 46,000 rpm...the key bolt at the end 
of the shaft can’t work or wear loose. General Electric puts 
a one-piece, internal locking Heli-Coil Screw-Lock Insert in 
this tapped hole, gets thread security this important 
threaded assembly despite vibration met at high shaft speeds. 
In addition to the critical shaft application, General Electric 
uses more than 40 of these Heli-Coil stainless steel wire inserts 
throughout this compact 165 hp starter for aircraft gas tur- 
bines. Production and performance benefits? Unshakeable 
fastener security without the use of clumsy, heavy lock nuts, 
lock washers and lock wiring... lighter weight... less instal- 
lation cost ... faster and easier assembly and disassembly of 
this tiny power pack that weighs only 46 pounds! «patented 


Heli-Coil Screw-Lock Inserts 


@ positively lock screws and bolts against loosening under impact 
and vibration 
@ prevent thread wear, stripping, corrosion, galling and seizing 


@ eliminate lock nuts, lock wiring, other supplementary locking devices 
@ can be used in standard proportion bosses without need for redesign 


Internal locking inser, 
protects tapped hole, grips 
vital bolt in fast-spinning tur- 
bine shaft. Over 40 addi- 
tional Heli-Coil Inserts insure 
threaded fastener security 
throughout the starter. 


LOCKING 


Principle of Heli-Coil 
Screw-Lock Inserf. 
Locking center coil 
grips screw in tapped 
hole; holds screw 
firmly against vibra- 
tion and impact. 


@ are available in a complete range of U.N.C. and U.N.F. thread sizes 


@ save assembly time, space, weight and cost 
@ meet military specs for locking torque and vibration 


HELI-COIL CORPORATION 


DANBURY, 


Send complete design data on Heli-Coil Screw-Lock Inserts 


NAME a TITLE 


CONNECTICUT 


i depaniaahanaddeens: o6s saaneceuaden tan a 


HELI-COIL CORPORATION, 212 Shelter Rock Lane, Danbury, Connecticut 
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COMVIRONMENTS... 


(A New Word In Space-Age Technology ) 


.. . translation: “Combined Environments.” 
STELLARDYNE’S Combined Environments Facil- 
ity simultaneously submits a test unit to any com- 
binations of vibration, acceleration, altitude, high 
and low temperature and humidity concurrent with 
functional operation. 


In addition, STELLARDYNE is equipped to provide, 
per Military Specification, novel single or simple 
environments such as simulation of radiant heat from 
rocket engines, as well as combinations of environ- 
ments such as high and low temperatures with 
vibration and acceleration. Particular skill has been 
attained in simulating transient environments, like 
the rapidly-changing fluid and gaseous temperatures 
occurring in aircraft and missile systems during 
flight. For example, gas temperatures can be con- 
trolled from — 300° to + 800°F, and water-flows 
from 0 to 10,000 gpm in a fraction of a second. ‘These 
are just a few of the many capabilities that make 
STELLARDYNE another word for Space-Age 
“COMVIRONMENTS.” 


STELLARDYNE can test and report on any 
product or component in any dimension or environ- 
ment, as well as in combinations of environments. 
Whatever your requirement — if you need answers 
— STELLARDYNE can help you, reliably, expedi- 
tiously and economically. Your inquiry is invited. 


STELLARDYNE 


LABORATORIES, INC. 
1525 Cuyamaca Street ¢ Gillespie Field 
E! Cajon, California 


Dial Hickory 4-TEST or HI 2-1693 
Los Angeles: STate 2-7679 


WRITE TODAY FOR ILLUSTRATED FACILITIES BROCHURE 





AMC Contracts 


Wriglit-Patterson AFB, Ohio—Fol- 
lowing is a list of unclassified contracts 
for $25,000 and over as released by the 
Air Materiel Command: 

Ampex Corp., Redwood City, Calif., two 
ea., video tape recorder/reproducers, (Am- 
pex Model FR-700), (PR-C-003034), 
$150,570. 

The Trustees of Princeton University, 
Princeton, N. J., installation of a helium 
recovery system, (PR 62642), $80,000. 

Lycoming Division, The Avco Manufac- 
turing Corp., T-53-L-5 shaft-turbine ‘air- 
craft engines for use in HU-1B flight 
test program, (PR 47916(MIPR R59-14-TC- 
RE)), $524,968. 

Redmount Engineering Co., Minneapolis, 
Minn., 186 ea., probes, temperature, type 
MA-1 in accordance with MIL-P25726A 
(USAF) dated July 17, 1957 and amend- 
ment No. 1 dated July 24, 1958, Aerno 60- 
1602 for use in F-105D, F-106A and F-106B 
aireraft, (PR EA-O-1610-6124), $41,505 

Pako Corp., Minneapolis, Minn., 77 
photographic ‘print washers, SN/EH6740- 
243-3135-J360 and 31 ea., model 13 “Pa- 
konomy” dryers, SN/EH6740-685-6453- 
J360 and related equipment and data for 
use as ground support equipment, (MIPR’s 
R59/707/383-NSF, R59/719/383-NSF and 
R59/764/383-NSF), $38,329. 

Agrafilms, Inc., Athens, Ga., production 
of a 35 mm. Eastman color negative motion 
picture entitled, “Effective Briefing,” proj- 
ect 19288, (PR EM-O-MP-6269), $38,160. 

Jack & Heintz, Ine., Cleveland, Ohio, 45 
ea., control panels, in accordance with Con- 
vair specification 8-06371, revision ‘“D,” 
Jack & Heintz P/N 50127-000, Aerno 42- 
0746 and data (component of generator 
system type MB-2), for F-102 aircraft, 
(PR SA-9-03C-8354), $27,153. 

General Electric Co., Utica, N. Y., 85 
éa., control indicators, FSC No. 1270-296- 
4750, contractor’s P/N 7330110G1 applicable 
to MD-1A fire control system used on B-66 
aircraft, (PR’s WR-9-1270-1017 and amend- 
ment No. 1 and WR-9-1270-1042 and 
amendment No. 1), $97,048. 

Hughes Aircraft Co., Culver City, Calif., 
178 ea., controls, antenna, contractor’s P/N 
435-19-2001-1, spares for type E-4 fire con- 
trol system for F-86 aircraft, (PR WR-9- 
1270-911), $88,502. 

Convair Division, General Dynamics 
Corp., San Diego, Calif., service test models 
of an UHF data link antenna system, end 
use: F-106 aircraft, (PR EC-9-16A-4763), 
$196,168. 

Goodyear Tire & Rubber Co., Akron, 
Ohio, 125 ea., brake assemblies for 5.00-5 
main wheel, type III, Aerno 41-1001; 80 
ea., wheel assemblies, main, 20.00-20, type 
III, Aerno 41-1178; 80 ea., broke assem- 
blies for 20.00-20 wheel, main, type III, 
Aerno 41-1181 (installation for H-43B and 
C-130B aircraft), and data, (PR’s EA-O- 
163-6082 and EA-O-1630-6037), $78,230. 

MeDonnell Aircraft Corp., St. Louis, Mo., 
flight test program for F-101B aircraft, 
(PR DG-O-01A-4030), $500,000. 

Beckman/ Berkeley Division, Beckman In- 
struments, Inc., Richmond, Calif., compo- 
nents of data processing systems and re- 
lated spare parts kits and manuals, (PR 
A/B/C 003032), $27,928. 

Eastern Air Lines, Inc., New York, ex- 
tension of services for storage inspection 
and maintenance of group B parts for 
CRAF program—DC-7B type aircraft, (PR 
EM-9-S-6420), $36,620. 

Utica Division, Curtiss-Wright Corp., 
Utica, Mich., facilities for the overhaul of 
the J-73 engine, (PR BI-9-F-9035, $240,- 
p00. 

Collins Radio Co., Cedar Rapids, Iowa, 
167 ea., receivers, radio, type 51X-2B(108.0 
to 151-95), Aerno 81-8090; 167 ea., instru- 
mentation units, type 334B-1, Aerno 81- 
3353; 167 ea., controls, radio, type 624U-3A, 
Aerno 81-2332; 167 ea., mounts, shock, type 
390E-1, Aerno 81-4482 and data (compo- 
nents of Collins Type VOR-101 navigation 
equipment, end use: T-37A modification), 
(PR MD-9-5821-36034 and amendment No. 
1), $658,714. 

Radioplane Division, Northrop Corp., Van 


ea., 
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Fluoroflex-T (Teflon) IOGSI[E 
‘(ASSEMBLIES 


engineered for SAFETY, RELIABILITY 














PRE ee 
HIGH PRESSURE, HIGH TEMPERATURE HOSE for 
service from —65° to +400°F. Dash 4 through —8 
sizes in bulk or to specifications with swaged fittings 
qualified for 3000 psi systems. 


SS el en 
. 1 “os ee . . . 
: = 2 - . 
ore Pres an a 
: iid ; se ® 


MEDIUM PRESSURE, HIGH TEMPERATURE HOSE 
for up to 1500 psi service from —100° to +450°F. 
Dash 3 through —24Z sizes qualified to MIL-H-25579. 
Available with swaged type or Seal-Lock fittings. 


FIREPROOF HOSE for dependable use in aircraft and engine 
fire zones. Complies with FAA fireproof requirements. Con- 
struction: Fluoroflex-T tube; AIS! Type 304 stainless steel wire 
braid; specially impregnated asbestos shield, Dash 3 through 
-24Z with swaged type or Seal-Lock reusable fittings. 


PROPELLER FEATHERING HOSE, for propeller control in 
aircraft fire zones. Complies with FAA requirements. Con- 
struction: Fluoroflex-T tube; AIS! type 304 braid; two 
impregnated asbestos shields with intervening air spaces. 
Available with swaged or Seal-Lock fittings. 


®F luoroflex is a Resistoflex trademark, reg., U.S. pat. off. 
®Teflon is DuPont's trademark for TFE fluorocarbon resins. 


Originators of high temperature fluorocarbon hose assemblies 
j t f i 


CORPORATION DEPT. 402 


Offices in principal cities 
Roseland, New Jersey * Western Plant: Burbank lif. « Southwestern Plant: Dallas, Texas. 
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PILOTS. 
COMPARTMENT 


Artist’s Concept of Ave 


107 x 


CENTERBO 
OF AIR INTAKE Fe 


CENTRAL 
AIR INTAKE 


55'-7.0' 


Ror e ee 


‘Saucer’ 


Aviation Week artist’s conception of the external arrangement of the Avro “Saucer” 
aircraft (AW Nov. 9, p. 104) shows pilot sitting ahead of central intake for its three jet 
engines. The aircraft, funded by U. S. Air Force and Anny, is designed to rise vertically— 
or almost vertically—using an annular jet of air that is exhausted around the perimeter of 
the circular airfoil. All “flight” tests of the aircraft thus far have been made in a tethered 
condition. First flight probably will be made around the first of the year. Leading edge of 
the aircraft is highly rounded, and its performance will be subsonic. Army views it as a 
possible replacement for current liaison aircraft with speed and good altitude capability. 
Supersonic models for the Air Force are planned with sharper leading edges. 


Nuys, Calif., 1,057 ea., model OQ-19D aerial 
targets (including R196C/ARW 26 Y radio 
receiver selector) in accordance with con- 
tractor’s report No. 495 dated May 15, 
1959; 740 ea., OQ-19B aerial targets (less 
radio receiver selectors) in accordance with 
contractor's report No. 500 revised May 15, 
1959; 740 ea., type R-196C/ARW-26Y radio 
receiver selectors, spare parts for Air Force 
Military Aid Program and Army, (PR's DQ- 
9-0-1550-4002 and amendments 1 and 2; 
MIPR’s M01-021-36001-60 and amendment 
land 2; %-02-090069-SC-01-23), $4,844,837. 

Language Service Bureau, Inc., Washing- 
ton, D. C., translation services, (PR C- 
092003), $90,000 

Defense Electronic Products, Radio Cor- 
poration of America, Camden, N. J., 115 
ea., waveguide assemblies, Hughes Aircraft 
Co. P/N 435-16-001, FSN 1270-512-4977; 
270 ea., blowers, Hughes Aircraft Co. P/N 
435-68-001, FSN 1270-300-2556, for use as 
replenishment spares for E-4 fire control 
system for F-86 aircraft, (PR WR-9-1270- 
911), $54,977. 

Instrument Division, McGraw-Edison Co., 
West Orange, N. J., 30,909 ea., bulbs, tem- 
perature, electrical resistance, type MS 
28034-1, Aerno 61-8908; 7,120 ea., bulbs, 
temperature, electrical resistance, type MS 
28034-2, Aerno 61-8909, for use on airborne 
aircraft accessory, IFB 33-600-60-11 (PR's 
MA-9-05D-1170 and EA-O-6685-6110), $100,- 
634. 

Lansdale Tube Co. Division, Philco Corp., 
Lansdale, Pa., standardized indium an- 
thimonide infrared detecting cell program, 
(PR MB-9-MMP-9156), $134,967. 

The Magnavox Co., Fort Wayne, Ind., 
1,967 ea., indicators, channel-frequency, ID- 
573/ARC, Aerno 81-3380; 1,904 ea., con- 
trols, radio set, C-1057B/ARC-34, Aerno 
81-2333903 ea., controls, radio set, C-2006A/ 
ARC-33 in accordance with Magnavox draw- 
ing No. 708325-1 and data, end use: F-101B, 
AMA class IV modified, (PR’s SA-9-16A- 
7175; MO-9-MAINT-34750; MO-9-MAINT- 
34749; MO-9-MAINT-34792; MD-9-5821- 
26058 ; MD-9-5821-36046 ; MD-9-5821-36048 ; 
MD-9-5821-36036), $619,734. 

Melpar, Inc., Falls Church, Va., six ea., 
spectrograph analyzers, Melpar Model SA-1, 
(PR C-002109 and MIPR R-60-7207-LYN), 
$87,000. 

J. A. Maurer, Inc., Long Island City, 
N. Y., 28 ea., camera body assemblies, type 
P-220, related item and maintenance data, 
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end use: B-66 aircraft, (PR MO-9-6720- 
1110 and MIPR R59-6-SC-USAEPG-PO and 
amendment No. 1), $91,003. 

General Precision Laboratory, Inc., } leas- 
antville, N. Y., engineering services tu as- 
sist with installation and testing of AN 
APN/81, 36/APN/89 and AN/APN/102 
doppler navigation systems, end use: KC- 
135 and B-52 aircraft, (PR’s EC-O-S-6120 
and EC-O-6121), $58,359. 

Sperry Gyroscope Co. Division, 

Rand Corp., Great Neck, L. L, N. Y., prod- 
uct improvement of power supply PP-1073 
APN-59 and indicator IP-268/APN-59 (com- 
ponents of AN/APN-59 radar set used in 
C-133A and KC-135A aircraft), (PR EC-9- 
16K1-4573), $343,072. 

The Sheffield Corp., 
posed high frequency 
(PR BM-9-MMP-9134), $158,000. 

0. W. Liebiger Research Laboratories, 
Inc., Hoosick Falls, N. Y., translation serv- 
ices, (PR €C092073), $90,000. 

Beech Aircraft Corp., Wichita, Kan., 
service test of generator sets, gasoline en- 
gine EMU-6/E, 60KW, (PR EM-9-ST- 
6422), $236,875. 

Apparatus Division, Texas Instruments, 
Inc., Dallas, Texas, 18 ea., airborne mov- 
ing target indicators and modification of 
AN/APQ-86(XH-1) radar sets, spare parts 
and data, end use: L-23 aircraft, (MIPR 
RO2-99098-SC-01-23 and amendment No. 
2), $216,658. 

Transport Division, Boeing Airplane Co., 
Seattle, Wash., fatigue testing of five each 
wing panels and one each outboard wing, 
(PR SJ-9-1510-7213), $264,279. 

Kollsman Instrument Corp., Elmhurst, 
N. Y., product improvement program for 
MD-1 automatic astro compass (applicable 
to B-52 aircraft), (PR EG-9-05A-4784), 
$162,800. 

Grafiex, Ine., Rochester, N. Y., 29 ea., 
cameras, still picture, identification type 
CI-1, FSN-EH-6720-244-6821-J360; 55 ea., 
cameras, still picture, type KE-7, 35mm, 
with accessories, FSN-EH-6720-577-4105- 
J360; 26 ea., cameras, still picture, view 
4x5 inches, FSN-EH-6720-597-2590-J360, 
(used as ground support equipment), 
(MIPR’s R59-733/383NSF, R59-638/383NSF 
and R59-717/383NSF and amendments No. 
1 and 2), $30,805. 

The Goodyear Tire & Rubber Co., Ak- 
ron, Ohio, 32 ea., wheel assemblies (for 
20.00-20 wheel, main), type III, Aerno 41- 


Sperry- 


Ohio, im- 
system, 


Dayton, 
vibration 


1181 and data (use installation and initial 
spares for C-130B aircraft), (MIPR R59- 
2220-157-NOas), $29,074. 

Andrea RKadio Corp., Long Island City, 
N. Y., 2,000 ea., control intercommunica- 
tion set, C-824A/AIC-10, end use unknown, 
(PR MDO-5831-16108), $180,000. 

Lear, Inc., Grand Rapids, Mich., com- 
ponents of MC-1 and MM-4 automatic 
flight control system, (PR’s MA-9-05F- 
779 and amendment No. 1, MA-9-05F-914, 
MA-9-05F-1271 and EG-9-05F-4778, $463,- 
437. 

Wright 
Wright Corp., 
32W engines 
R-59-1985-135 
1), $3,101,762. 

Chicago Telephone Supply 
Ind., cermet element resistor 
program, (PR BM-9-MMP-9135), $225,000. 

Mitchell Camera Corp., Glendale, Calif., 
12 ea., camera sets, CMY-5, motion picture, 
16 mm., high speed, FSN-EH6710-229-0059- 
J360, used as ground support equipment, 
(MIPR R59/688/383NSF), $82,566. 

Boeing Airplane Co., Wichita, Kan., en- 
gineering and procurement of long lead 
time items of instrumentation and equip- 
ment for B-52 systems compatibility pro- 
gram, (PR SE-O-1510-3031), $7 million. 

Beech Aircraft Corp., Wichita, Kan., 
RL-23D aircraft, spare parts and ground 
support equipment, (MIPR R60-18-TCSMC- 
A), $400,000. 

Crosley Division, Avco Manufacturing 
Corp., Cincinnati, Ohio, 22 ea., control 
panels, GE P/N 533E241G2, applicable to 
MD1 and MDI1A fire control system (used 
on B-66 aircraft), (PR WR-9-1270-1017), 
$26,087. 

Boeing Airplane Co., Seattle, Wash., type 
KC-135A airplanes, spare parts, ground 
support equipment, data and mobile train- 
ing unit, (PR SJ-O-1510-3003 and amend- 
ment No. 1), $30,271,000. 

Oshkosh Motor Truck, Ine., Oshkosh, 
Wis., 60 ea., type AF/S32U-10 snowplows, 
truck mounted, 4 x 4, 54,000 Ibs. gross 
vehicle weight for removal of snow from 
aircraft runways, (PR EM-9-3825-6357), 
$1,270,000. 

Van Zelm 
Md., metal 
EM-9-RD-6325), 

General Electric 
13 ea., panels, a.c., 
P/N 3S2781F123A-1, Aerno 42, 6103; 13 
ea., regulators, a.c., contractor’s P/N 
3S2795H111A-1, Aerno 42-6102, and spare 
parts (spares for F-106A and B aircraft), 
(PR's EA-9-03C-4862 and EA-9-6115-5012), 
$38,853. 

Atlas Film Corp., 


Aeronautical Division, Curtiss- 
Wood-Ridge, N. J., R3350- 
(for Navy aircraft), (MIPR 
NOas and amendment No. 


Co., Elkhart, 
refinement 


Baltimore, 
(PR 


Ine., 
absorber, 


Associates, 
bender energy 
$126,733. 
Co., Waynesboro, Va., 
control, contractor’s 


Oak Park, IIl., one 
ea., production of a 35mm. Eastman color 
negative motion picture entitled, “Oxygen 
Nitrogen Generating Plant Distillation Col- 
umn Control,” P19291, (PR EM-O-MP- 
6327), $36,996. 

AiResearch Manufacturing Co. of Ari- 
zona Division, The Garrett Corp., Phoenix, 
Ariz., modification and overhaul of, 31 
ea., power units, AiResearch model GTU85- 
2, gas turbine engine, Aerno 42-2353, spare 
parts and data for C-133 aircraft, (PR’s 
EBA-9-02B-4809 and WR-9-835-5967), $104,- 
539. 

Continental Motors Corp., Muskegon, 
Mich., 30 ea., O-205-1(C90-8F) aircraft 
engines for the L-18C aircraft, (MIPR R60- 
5001-TCSMS-E), $28,825. 

Cc. P. Goerz American Optical Co., In- 
wood, L. IL, N. U., one ea., shutter, (Killfit), 
I. D. No. 792018, vibration free, 34”, high 
speed in accordance with work statement 
dated Mar. 5, 1959, handbooks and draw- 
ings for service test, (PR EC-9-10-4919), 
amount not given. 

Admiral Corp., Chicago, TIIl., 386 ea., 
controls, radio set, C-1904/ARC-27, S/N 
5821-5797 in accordance with MIL-C-25872 
(USAF) dated June 16, 1958, use: supply 
installation and spares, (PR’s SB-9-16A- 
5040 and MD-9-5821-36050), $90,324. 

System Development Corp., Santa Mon- 
ica, Calif., additional facilities for the 
SAGE programming and training program, 
(PR BI-O-F-9023), $200,000. 

Documat, Ine., Belmont, Mass., modifi- 
cation of 35 ea., viewers,. still picture, 
microfilm, type AR-10 and ground support 
equipment, (PR MO-9-6730-1614), $50,873. 
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Navy Contracts 


Washington—F ollowing is a list of 
unclassified contracts for $25,000 and 
over as released by Department of the 
Navy, Bureau of Aeronautics: 


Continental Aviation and Engineering 
Corp., Toledo, Ohio, conduct an engineering 
program on the model R975-46A Engine, 
NOas 60-0159-c (PP-23-209-9), $62,825. 

Webcor, Inc., Chicago, Ill., 368 ea., mag- 
netic tape recorders. less control and in- 
dicator in accordance with Specification 
MIL-R-19533(Aer) with exceptions, NOas 
60-0204-a(IFB 600-2402-59-A), $240,098. 

Bell Aircraft Corp., Buffalo, N. Y., 150 
KY-55/ARW audio decoders and 150 MT- 
950/ARW mounts in accordance with Speci- 
fication MIL-R-7924A(Aer), NOas 60- 
8014-a (PD-32-3638-0), $52,050. 

National Research Corp., Cambridge, 
Mass., establish procedure for the produc- 
tion of metals of high melting point, 
NOas 60-6003-c(AE-41-4769-9), $73,343. 

Lockheed Aircraft Corp., Marietta, Ga., 
10 ea., model GV-1 airplanes, in accordance 
with detail specification SD-537-1-2-(S), 
NOas 60-0151-r(PD-22-3219-0), $19,222,583. 

Royal Industries, Inec., Alhambra, Calif., 
laboratory qualification tests on ATP-N1, 
ATP-N2 and ATP-N3 tanks and associated 
containers in accordance with Specification 
MIL-T-18847(Aer), NOas 60-0177-c(AE-62- 
2288-0), $146,560. 

Douglas Aircraft Co., Ine., El Segundo, 
Calif., 180 airplanes, model A4D-2N, in ac- 
cordance with detail specification SD-495- 
2N-2, NOas 50-0128-1, (MA-53-3213-0), 
$58,816,010. 

Bell Aircraft Corp., Buffalo, N. Y., ARR- 
26 radio receivers and components in ac- 
cordance with specification MIL-R-5062A 
(Aer), NOas 60-0227-a(PD-32-3623-0), in- 
ventory No. 1IFB 600-213-60, $156,204. 

Del Mar Engineering Laboratories., Ine., 
Los Angeles, Calif., 10 tow target reel as- 
semblies, Model DX-4A, NOas 60-4091-f 
(MA-45-237-0), $118,750 

MeDonnell Aircraft Corp., St. Louis, Mo., 
materials and services to miodernize the ex- 
isting fire alarm system at Naval Industrial 
Reserve Aircraft Plant, NOas 59-0048-C- 
(PP-31-4451-9), $48,672. 

Armour Research Foundation, Ilinois In- 
stitute of Technology, Chicago, Il., conduct 
an investigation and develop new tech- 
niques for the production of prealloyed 
molybdenum alloy sponge for the direct 
extrusion of molybdenum powder, or pre- 
alloyed sponge to billets suitable for rolling 
into sheet, NOas 60-6019-c(AE-41-4785-9), 
$122,000. 

Singer Manufacturing Co., Bridgeport, 
Conn., 600 AN/ASR detecting equipments 
and related items in accordance with 
specification MIL-D-19318A(Aer), NOas 60- 
0714-f(PD-32-3618-0), $906,650. 

Grumman Aircraft Engineering Corp., 
jethpage, L. I., N. Y., services and mate- 
rials for 18 UF-1G aircraft for conversion 
to UF-2G and seven SA-16A aircraft for 
conversion and rehabilitation to UF-2G 
aircraft, NOas_ 60-8004-r( PD-22-3247-0), 
$3,655,556 

New York University, New York, conduct 
an investigation to develop improved tita- 
nium organic compounds, NOas 60-6011-c- 
(AE -42-2276-0), $41,854. 

The Martin Co., Baltimore, Md., services 
and materials necessary for modernization 
of 57 model P5M-2 aircraft, NOas 60-0219- 
(MA-33-Aer-126-60), $30,600,000. 

Janitrol Aircraft Division, Surface Com- 
bustion Corp., Columbus, Ohio, one prepro- 
duction sample and four evaluation units, 
preheated, portable, gasoline driven, model 
NPH-2 in accordance with specification 
YMA-118, NOas_ 60-6023-c(MA-55-492-9), 
$129,768. 

Chemical and Metallurgical Division, Syl- 
vania Electrical Products, Inc., Towanda, 
Pa., materials, services and personnel to 
investigate and develop processes for pro- 
ducing improved quality molybdenum alloy 
sheets, NOas 60-6018-c(AE-41-4760-59), 
$356,004. 

Division of Sponsored Research, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass., conduct an investigation of 
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chromium-base alloys for use at elevated Owens-Corning Fiberglass Corp., Toledo, 
temperatures, NOas 60-6022-c(AE-41-229 io, investigation and development of a 
0), $43,000. re-insulation combining the properties of 

Chance Vought Aircraft, Ine., Dalla xtruded insulation material and woven 
Texas, furnish engineering services and glass braid, NOas 60-6017-c(AE-82-2273-0), 
materials necessary to conduct the Regulus ; 254. 

I weapon system support program, NOa College of Engineering, New York Uni- 
60-0187-c(GM-20-1818-0), $95,000. rsity, New York, conduct an investigation 

Southern Kesearch Institute, Birming perform tests to develop high tempera- 
ham, Ala., investigative program to asses re resistant resins bases on complex in- 
the significance for design purposes of ex nation with organotitanates, NOas 60- 
perimental techniques for evaluating the 16-c (AB -42-2291-0), $28,500. 
resistance of high strength structural alloy Westinghouse Electric Corp., Washington, 
to catastrophic failure by brittle fractur« services and materials to conduct a 
NOas 60-6040-c(AE-41-2311-0), $30,820 duct improvement program on the model 

All American Engineering Co., Wilming- t turbojet engine, NCas 59-0287-c(PP- 
ton, Del., services and materials to operate 166-59), $4,800,000. 
government-owned test equipment, arrest Crucible Steel Co. of America, Midland, 
ing equipmeft and instrumentation in per a materials and services for investiga- 
formance of BuAer authorized test pro n of hot salt corrosion of titanium alloys 
gram, NOas 60-6008-c(SI-23-5765-0), $241 t elevated temperatures, NOas 60-6004-C- 
500. \B-41-4783-9), $77,900. 

Electronics Division, National Cash Reg John R. Hollingsworth Co., Phoenixville, 
ister Co., Hawthorne, Calif., 12 months of 1., design, develop and furnish five mobile 
trained technical non-personal services t esel engines driven 5 kw. generator sets, 
provide preventative and emergency mai! lel NC-9, NOas 60-6013-c(MA-56-513-9), 
tenance of computing system, NOas 60 $26,405 
4081-f(CM-2-4820-0), $57,744. Onsrud Machine Works, Inc., Niles, IIL, 

Daystrom Instrument Division, Daystrom nish materials and services necessary to 
Inc Archbald, Pa., 227 AQA-1 azimut juild, restore and prepare for shipping 
range indicators and components in accord government-owned Onsrud A-80-A con- 
ance with specification MIL-I-19443A(A milling machine, NCas 60-0814-c(IP- 
with exceptions, NOas 60-0190-f(PD-3 $452-9), $35,925. 

3620-0), $821,735. Hamilton Standard Division, United Air- 

Marine Laboratory, University of Miar t Corp., Windsor Locks, Conn., propel- 
Miami, Fla., conduct research studies lipment in accordance with applicable 
the field of weather radar and further « tions of specification MIL-P-5447A- 
receivi ASG) with deviations, NOas 60-0713-f 


velop a specialized weather radar 
system, NOas 60-6026-c(AY2-1420-0), $64 1D-41-1997-9), $446,477. 
840 Bell Aircraft Corp., Buffalo, N. Y., 150 
The Martin Co., Baltimore, Md., rem 125B/ARW-59 radio receivers and 150 
and/or modification and preparatio 0/ARW mounts in accordance with 
shipment of government-owned propert ition MIL-R-7924A(Aer), NOas 60- 
aircraft, NOas 60-0216-c(PD-22-3275-0) t-a (PD-32-3639-0), invitation number 
$500,000. 600-218-60-A, $98,400. 


tg 


Launch Vehicle for Plastic Sphere 


Launching vehicle which carried an inflated 100-ft. diameter aluminized plastic sphere 
250 mi. high (AW Nov. 2, p. 37) has a Thiokol Sergeant and two Recruits for its 


first stage, and an Allegany Ballistic Laboratory X-248 rocket for the second stage. 


Payload is folded in a 264 in. round container 











Avian 2/180 Gyroplane starts ground test at Waterloo-Wellington Airport, Kitchener, Ontario, Can. High-speed taxi runs were com- 
pleted during the second day of test program. Ron Peterson is Avian pilot; Peter R. Payne, company president, is in aft seat. 


Avian 2/180 Gyroplane Readied for Initial Flight 


Avian 2/180 Gyroplane is undergoing 
ground trials in Ontario, Canada, prior to 
making its first flight. Original flight date 
was Sept. 30; postponement is attributed 
to company moving most of its operations 
to a new plant, to a second prototype being 
built for the certification program (AW 
Nov. 16, p. 99), to the company deciding 
to fabricate components instead of subcon- 
tracting, and to negotiations with and re- 
ports for government agencies which have 
consumed more time and money than was 
foreseen. Drawing at left shows layout of 
mechanical drive system for the second pro- 
totype, 2/180B. First prototype is shown 
below during initial checkout of the rotor 
system at the Avian plant in Georgetown, 
Ont. Aircraft is tied down and chocked. 
During initial trials the Gyroplane is being 
operated without its canopy; a side panel 
and lead-ins to the engine air intakes also 
are removed. Gyroplane is designed to 
cruise at 150 mph. at 75% power. Normal 
approach spved for a dead stick landing is 
20-25 mph.; touchdown speed is 15 mph. 
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CAB Accident Investigation Report: 





Breather Discharge Caused Nacelle Fire 


About 1623, Jan. 17, 1959, Eastern Air 
Lines Flight 704 made an emergency land- 
ing on runway 9R of the Miami Interna- 
tional Airport. The landing was made be- 
cause of an engine failure and uncontrollable 
fire immediately after takeoff. Of the five 
crew members and 12 passengers, one pas- 
senger received minor injuries. The aircraft, 
a Lockheed 1049G, N 6240G, was badly 
damaged by in-flight and ground fire, and 
by impact when the right main gear col- 
lapsed. 

It is the Board’s analysis of this accident 
that the No. 3 engine failure resulted from 
an initial failure of a connecting rod, prob- 
ably No. 10. It is believed that during the 
engine failure progression an abnormal ex- 
haust flame occurred which ignited a flam- 
mable discharge from the outboard breather 
exit of the engine. The resulting flame then 
penetrated the aluminum wheel well doors 
igniting a fire in zone 3-A of the nacelle, an 
area not presently serviced with fire extin- 
guishing agents or fire detection. 

As corrective measures the Board has 
recommended to the Federal Aviation 
Agency that consideration be given to a 
requirement that zone 3-A be serviced with 
fire detection and extinguishing equipment; 
ilso, that action be taken to ensure that an 
abnormal exhaust flame cannot ignite an 
unusual breather discharge. The Board fur- 
ther recommended that the wheel well 
doors be replaced with those made of fire- 
proof materials. 

In connection with the accident, the 
Board investigated and found the Dade 
County Port Authority Airport rescue and 
fire-fighting department deficient because of 
a lack of equipment capability. The Board 
was informed that this deficiency will soon 
be corrected by additions to the equipment 


INVESTIGATION 


Eastern Air Lines ‘Flight 704 is a daily 
nonstop flight from Miami, Fla., to Detroit, 
Mich., scheduled to originate at 1555’ and 
terminate at 1948. On Jan. 17, 1959, the 
assigned flight crew consisted of Capt. 
James W. Rush, Pilot Robert P. Harkless, 
Flight Engineer Russel -E. Eshbach, and 
Flight Attendants Esther M. Tharpe and 
Wanda Carr 

The necessary documents preparatory to 
the trip were completed in a routine man- 
ner and well in advance of flight time. A 
review of these papers showed they were 
complete and properly executed. The flight 
plan showed the flight was planned in ac- 
cordance with instrument flight rules, al- 
though weather conditions at Miami were 
clear except for a few distant cumulus 
clouds and the visibility was 12 mi. The 
load manifest showed the gross takeoff 
weight of the aircraft was 107,776 lb.; the 
maximum allowable weight for takeoff for 


‘All times herein are Eastern Standard 


based on the 24-hr. clock. 
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the proposed operation was 124,310 Ib., 
and the maximum weight for landing was 
124,310 Ib. ‘The load was properly dis 
tributed. 

Flight Engineer Eshbach performed a 
preflight inspection of N 6240G. He 
stated that while inspecting the right main 
landing gear wheel well and No. 3 nacelle 
area he found a considerable amount of oil 
accumulation in the wheel well and streak 
ing the sides of the nacelle and wheel well 
doors. The engineer said the oil accumu 
lation and streaking was quite normal and 
in characteristic patterns from the No. 3 en 
gine and engine breather exits. He said the 
same conditions existed in and around the 
left wheel well and were normally existent 
on all aircraft of this model and make. The 
flight engineer added that he found som 
hydraulic fluid on the right main gear strut 
Chis was not unusual because the right strut 
was repacked during an 18-hr. layover period 
for the aircraft before Flight 704 Ee 
stated that his preflight was complete and 
he was satisfied there were no leaks. 

At 1559 Flight 704 received taxi cleat 
ance to runway 27R for takeoff. The dis 
tance involved was short; however, becaus« 
of heavy traffic, both ground and air, it was 
about 20 min. before Flight 704 was No 
for departure. ‘The crew members stated 
that during this time, while in runup po 
sition, a thorough and satisfactory pretak 
off check was made and, because of th 
delay, a plug defouling and burnout pro 
cedure was accomplished 

Pilot Harkless made the takeoff at 162 
All crew members said that powerplant 
sponse was normal and the aircraft acceler 
ated properly. They stated that the throt 
tles were closely aligned at takeoff pow 
and power and pressure indications we! 
equal and stable. The engineer found th 
engine temperature indications within th 
normal range. When the aircraft was ai 
borne the landing gear control was posi 
tioned to “gear up,’ and while the 
was in transit maximum continuous pow 
was established Again the crew found 
the power indications equal and stable from 
all powerplants 

Capt. Rush stated that about 150 ft 
above the runway and about the time tl 
gear was retracted he saw a fluctuation 
the No. 3 engine tachometer The rpm 
dropped from 2,600 to 2,300 and returned 
Simultaneously he noted a power decay f 
the engine. The flight engineer saw thes 
conditions and noted that the engine igni 
tion analyzer, then set to the No. 3, showed 
two secondary shorts in the No. 12 cylinder 
Capt. Rush ordered the engine shut dow 
The engineer stated that he closed th 
throttle, cut the mixture, and depressed th 
No. 3 feathering button, holding it unti 
he saw the propeller stop. He then turned 
off the No. 3 fuel boost pump, the gen 
ator, and the No. 3 fuel tank selector val 


t 


ind closed the engine cowl flaps. Accord- 
ig to the Eastern Air Lines emergency 
yrocedure, unless a fire is known to exist 
the emergency firewall shutoff valve is not 
be actuated; therefore, because no fire 
vas indicated at this time, this was not 
nc 
\s near as can be determined, about the 


time the engine failure procedure was in 


progress Miami tower personnel saw smoke, 
ien flames, trailing the aircraft from the 
No. 3 engine nacelle area. The local con- 
ler informed the flight and cleared it 
land using any runway. ‘The airport 
lergency equipment was alerted at the 
time. 


Bell Sounded 


lhe crew stated that before the aircraft 
ver the west end of the runway and 
the last steps in the engine-out pro- 

re were taken, the master fire-warning 
sounded and the No. 3 engine zone | 
varning light came on. The zones 2 
lights quickly followed, at which 
Capt. Rush took control of the air- 
The flight engineer positioned the 
tinguisher selector to the No. 3 en- 
ind when Capt. Rush ordered him 
fight the fire” the first of two Freon 
was discharged. Capt. Rush esti- 

| the aircraft was then just past the 
nd of the runway. The warnings con- 

| and the second bottle was discharged. 
iction was ineffective although, some- 
in this sequence, the zone 1 warning 
ent out. Pilot Harkless saw fire 

the No. 3 engine nacelle area reflected 
of the No. 4 nacelle. 
the odor of smcke 


the inboard side 
ibout this time 
ited the cockpit. 
t this time fire was known to exist and 
ishing action had been taken. There- 
the company’s emergency procedure 
d that the emergency firewall shut- 
ilve be pulled and the cowl flaps be 
ied. This was not done. The flight 
r stated he recognized the require 
t and omission. In essence, he credited 
rapidly occurring events and the com- 
nded emergency as part of the reason 
the omission. He also said the emer- 
teps taken were not checked against 
ockpit checklist as there was little 
rtunity for such action in the short 
ivailable 
merous aeronautically qualified wit 
aw the aircraft during the phase of 
t just described. Many furnished state 
ts and several testified as to their ob 
itions before the Board in public hear 
From this source it was learned that 
abnormal dense gray-white smoke was 
n emanating from the No. 3 nacelle dur 
the last part of the takeoff roll just be 
the aircraft became airborne. One 
who saw this smoke stated he saw 
on the right side of the nacelle just 


\ 
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RESUME FROM ROHR 
TO PROFESSIONAL AND ADMINISTRATIVE PERSONNEL 


Rohr Aircraft Corporation 


Main Plant and Headquarters: Chula Vista, California 
(near San Diego) 


Manufacturing Plant: Riverside, California 
Assembly Plants: Auburn, Washington; Winder, Georgia 
Established 20 years 


Financial health excellent « Sales this year, $184, 000,000 
Backlog approaching a quarter-billion; 68% commercial 


World's largest producer of components for flight 


After years of experience in the engineering and manu- 
facture of ready-to-install power packages, Rohr today is 
widely diversified in many fields of structural flight come 
ponents. For instance, the design and production of such 
major components as fuselage sections, jet pods and struts, 
empennage assemblies, flap tracks, missile racks, wing 
leading edges, etc, Perhaps even more important is Rohr's 
leadership in the development and manufacture of stainless 
steel honeycomb sandwich panels, and advanced research 

in the field of practical usage of exotic metals, 


Rohr is selecting successful professional and administrative 
personnel to join its highly-regarded team. 


America's major aircraft companies 


We are available for interviews whenever it is mutually 
convenient, Please forward details of your education and 
experience to Mr. J. L. Hobel, Industrial Relations 
Manager, Rohr Aircraft Corporation, AW-8 

Chula Vista, California 





after the aircraft became airborne. Another 
witness saw the flames immediately there- 
after and stated that as the aircraft passed 
his position, affording a side view of the 
outboard side of the nacelle, it was his im- 
pression the flames were coming from the 
right (No. 1) PRT (power recovery turbine) 
exhaust outlet. Both of these witnesses were 
qualified mechanics and stated the flames 
were abnormal. They described them as 
intermittent and a dirty orange-red color 
trailing rearward along the nacelle area and 
visible even when viewed into the sun. 

\ few seconds later, when the aircraft 
was near the west end of the runway and 
about 250 ft. above the ground, flames burst 
out of the nacelle area and, viewed from 
the rear, seemed to come from and surround 
the aft nacelle area. ‘Tower personnel, lo- 
cated on the opposite side of the nacelle, 
first saw gray-white smoke and then flames 
shortly after the aircraft became airborne 
One stated that when viewed from a quar 
tering rear position the flames extended 
below and to the rear of the nacelle. Many 
other witnesses saw the smoke and flames 
about this time. Most agreed the gray-white 
smoke was observed first and became heavier 
as the aircraft continued; also, when the 
flames appeared they were intermittently 
visible in the smoke. Of all these witnesses, 
none could recall the landing gear position 
or whether or not the No. 3 propeller was 
stopped. Several explained this was because 
their observations were almost hypnotically 
fixed to the smoke and fire. 

In the Constellation, Capt. Rush turned 
left as soon as possible to establish a base 
leg for landing on runway 9R, the parallel 
runway to 27R in the opposite direction 
of takeoff He stated that the pattern 
speed did not exceed 140 kt., the altitude 
did not exceed 400 ft., and the pattern 
was as close as possible. He also estimated 
the first Freon discharge was before the 
first left turn and the second was shortly 
after this turn. The landing gear was ex- 
tended during the left turn to final ap- 
proach and landing flaps were extended 
shortly thereafter Both operations were 
accomplished normally. The captain said 
the touchdown was smooth and very close 
to the approach end of the runway. He 
said that during the rollout normal system 
braking rapidly “faded out’’ and became in 
effective. All four throttles were pulled into 
reverse range, at which time the aircraft 
yawed to the left. About this time it was 
learned the No. 4 engine had stopped and 
nose wheel steering was inoperative. Sec- 
ondary braking was initiated but also 
quickly faded out although the auxiliary 
hydraulic pump and manual pump were op- 
erated. It was also noted the primary and 
secondary hydraulic quantity indications 
were Zero. 

With the partial braking available, some 
reverse thrust and normal rolling decelera- 
tion, the aircraft slowed appreciably but 
did not stop until it overran the east end 
of the runway about 75 ft. Then the right 
main landing gear collapsed 

From variously positioned ground wit 
nesses, who saw the flight from the first 
left turn to landing, it was established that 
flames were visible most of the time as the 
aircraft progressed through the pattern. 
None saw any parts fall from the aircraft in 
flight. The fire became much worse on the 
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Mi-1 Helicopter Competes in Show 
Soviet pilot A. D. Itzkov makes an “obstacle” takeoff and landing in an Mi-1 helicopter 
during the second annual All-Union Helicopter Sport Competition at Tushino. Container 


on left side, aft of cockpit, is an auxiliary fuel tank. 


] 


final approach and during the landing roll xisting condition during the evacu- 
flaming metal fell from the aircraft and tion Though none of the crew could 
flaming fluid poured down the main geat ite the evacuation time the rapidity 
onto the runway leaving a path of fire. On heiency described by passengers and 
witness said that on final approach the No t es indicated it could not have taken 
3 propeller was turning slowly; another said more than a minute. 
it was stopped. A photograph taken dur lhe Dade County Port Authority airport 
ing the ground roll showed heavy flam¢ rgency rescue and firefighting equip- 
pouring out of the aft nacelle area behind t intercepted the aircraft from a cross- 
the extended main gear strut and passing nway (17-35) before it stopped. After 
the trailing edge of the wing above and ning that all occupants were safely out 
below the flaps iircraft the emergency personnel be- 
The stewardesses prepared for cabin eva to fight the fire, which was not ex- 
uation before the aircraft stopped, caution hed for approximately 30 min. and 
ing passengers to use the left side and t ntil assistance was received from off 
remove their shoes and glasses before using t fire departments from Miami, Miami 
The main cabin gs, Hialeah, and Dade County. As a 
door was opened and the chute hooked uy a part of the accident investigation 
while two male passengers left the cabin public hearing was devoted to deter- 
through window exit 17-A. At a request ig what equipment was available to 
from Stewardess Tharpe they came to tl ue and firefighting department, the 
cabin door, and held the bottom of th ipabilities of this equipment, and the 
emergency slide chute for the others t tical manner in which it was used to fight 
slide down. The crew also used the chut in this accident 
with Capt. Rush last after a final check of 1 competent witnesses of the Airport 
the cabin. One elderly and partially di Department it was learned that foam 
abled passenger received aggravation t ed as the principal extinguishing 


the emergency slide chute 
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ELECTRONIC-ELECTRICAL ENGINEERS 


Are you enjoying these advantages 
in your present position? 





[| Space-age assignments. 


Boeing’s extensive systems management 
experience and its space-age orientation have 
laid the foundation for continuing growth and 
leadership. Underway at Boeing are advanced 
space-probe research projects, and lunar, 
orbital and interplanetary systems studies. 
Electronic and electrical engineers find at Boe- 
ing assignments of tremendous scope and pro- 
fessional reward in radar, infrared, antennas, 
guidance and control, instrumentation, and 
communication. 


Advanced research facilities. 


Boeing’s research, development and engineer- 
ing facilities are among the most varied, exten- 
sive and complete in the industry. If your field 
is design or development, you’ll be backed up 
by research scientists working in ion and plas- 
ma rockets and fields covering the full spec- 
trum of electronic requirements of advanced, 
integrated systems. If your prime interest is 
research, you'll be working with up-to-this- 
minute equipment. In addition, the Boeing 
Scientific Research Laboratories is staffed to 
develop new and fundamental knowledge at 
the frontiers of science. 


Opportunity for Advancement. 


Spacecraft and advanced missile projects—in- 
cluding Minuteman solid-propellant ICBM— 
are expanding at Boeing, creating an increasing 
demand for electronic-electrical engineers cap- 
able of moving up to positions of greater 
responsibility and income. To help engineers 
get ahead faster, Boeing maintains a company- 
paid graduate study program, and conducts 
regular personal merit reviews to assure you a 
continuing opportunity for individual recogni- 
tion and advancement. Boeing also carries out 
other company programs designed especially 
to develop personnel for added responsibilities. 


SELDEN Is 


Seattle + Wichita +» Cape Canaveral 


g& Better family living. 


Boeing headquarters are located in the ever- 
green Puget Sound area, world famous for fresh 
and salt water boating, fishing, hunting, camp- 
ing, scenic forests and dramatic snow-capped 
mountains one hour away offering six-months- 
a-year skiing. Per capita boat ownership is 
America’s highest. Climate is mild the year 
round, with average minimum temperature of 
46.3°. Area is also noted for beautiful modern 
homes, outstanding schools and universities, 
cultural activities, unexcelled shopping facili- 
ties. At Boeing you work your best and play 
your best, because both career and living con- 
ditions for the whole family are ideal. 


There is more to getting ahead in engineering and 
science than one’s own ability. Of almost equal impor- 
tance is the environment in which you work. If, in 
your mind, there is any lingering doubt that your 
present surroundings do not meet all the requirements 
for achieving your fullest professional growth, it will 
pay you to check the advantages Boeing can offer. 


-— EE OO es 


Electronic-Electrical Engineers 


Write today for details of challenging, long- 
range positions available to you right now at 
Boeing. You'll find at Boeing a dynamic 
professional environment that’s conducive 
to rapid advancement and deeply re- 
warding achievement. 


Mr. Stanley M. Little, 
Boeing Airplane Company, 
P. O. Box 3822 - ANH, Seattle 24, Wash 


Send me details of electronic-electrical positions, and the 
booklet, ‘‘Environment for Dynamic Career Growth.” 


Degree(s) 


Pil of lakereeh soir ni0e.00c0bscume PO Oe 





agent and the total capacity of the four 
pieces of equipment manned at the acci- 
dent was about 2,150 gal. of water-foam 
mixed in a 10 to 1 ratio. This total ca- 
pacity could be discharged in about five 
minutes. Additional foam concentrate was 
not carried to the accident scene and other 
than hand extinguishers the department 
had no extinguishing agent to supplement 
the foam. Water, however, was available 
to any part of the airport through a sys- 
tem of wells and hydrants. 

Compared with NFPA (National Fire 
Protection Assn.) suggestions, which, in 
this field, are widely accepted in the 
absence of any regulatory matter, the 
amount of foam available at the scene was 
well below the amount suggested. As in- 
dicated, the suggested amount of supple- 
mentary extinguishing agent, such as dry 
chemical or carbon dioxide, was not pos- 
sessed. The discharge rate capacity of the 
equipment was about one-half that of the 
NFPA suggested rate In addition, the 
Port Authority lacked such important rescue 
equipment as power saws and escape stairs. 

During the investigation comparisons were 
also made between the Miami International 
\irport rescue and firefighting equipment 
and equipment capabilities and those of 
other airports of similar size and generating 
comparable traffic factors. The comparison 
showed Miami was far below New York, 
Los Angeles, San Francisco, and Chicago. 

Ihe equipment reached the aircraft be- 
fore it stopped and the prime piece of 
equipment was positioned at the cabin 
door to carry out the first and all-important 
mission of protecting and assisting the 
evacuating occupants. When this was as- 
sured, this equipment was moved in front 
of the burning wing, close to the fuselage. 
Another foam truck was positioned behind 
the wing and at the same time hose lines 
were laid to water sources. Both foam 
trucks laid foam on the fire according to 
accepted techniques. According to nearly 
all observers, in a few minutes the fire, then 
being fed by about 1,700 gal. of fuel 
from the right wing fuel cells, was under 
control and nearly out. At this time the 
foam supply at the scene was exhausted. 
I'wo flashbacks of the fire then occurred 
and it rekindled to its original intensity. 
The lieutenant in charge of the airport 
equipment at the scene stated, in essence, 
that when the fire was nearly out and de 
spite the flashbacks only a small amount of 
additional foam waquld have enabled his 
personnel te have put out the fire. Without 
it, extinguishment took the combined efforts 
of his equipment and the off-airport equip- 
ment that reached the scene about the time 
the fire rekindled. The fire was finally ex- 
tinguished by using several thousand gal 
lons of water. The evidence indicates that 
the difficulty encountered in extinguishing 
the fire was caused by the lack of equip- 
ment rather than improper firefighting tech- 
niques and tactics. 

Concerning future plans, the airport su- 
perintendent of maintenance and fire pro- 
tection stated at the public hearing that 
bids would soon be advertised for the pur- 
chase of a new firefighter and a chemical 
truck. He said that specifications for the 
firefighter included a foam concentrate ca- 
pacity of 250 gal., a water capacity of at 
least 1,000 gal. and a discharge rate of 


AVIATION WEEK, December 7, 1959 


1,000 gpm. A specification for the chem 
ical unit was 500 Ib. of dry chemical, which 
is considered equivalent to 1,500 gal. of 
foam. 

At the accident scene N 6240G stopped 
on a heading of 110 deg. resting on the 
left main gear, nose gear, the outboard por 
tion of the right wing and engine nacelles, 
and the right vertical fin. In-flight and 
ground fire severely. damaged the right wing 
and powerplants and heat rippled the 
fuselage skin on the right side of the aircraft 
from the rear pressure bulkhead to the 
crew entrance door. Fire trailing rearward 
during the approach and ground roll burned 
the right side of the empennage. W hen 
the gear collapsed impact forces buckled 
the right wing and right horizontal stab 
ilizer upward and crushed the lower part 
of the right vertical fin. 

Examination of the aircraft and the crew 
statements established that the in-flight fire 
was confined to the No. 3 nacelle and ad 
jacent areas aft of the nacelle. The other 
powerplants and structure did not cause 
or contribute to cause of the accident. De 
spite this advantage the severity of th 
fire in the areas most important to the 
investigation destroyed much valuable evi 
dence and the ground fire damage made it 
most difficult to ascertain and trace the in 
flight fire patterns with certainty. 


Nacelle Zones 


On the L-1049-series aircraft the No 
engine nacelle installation is divided into 
four zones. Briefly, zone 1 is the engine 
power section which is located forward of 
the engine fire seal; zone 2 is the engine 
accessory section located between the fire 
seal and the stainless steel firewall; zone 
3 is the area from the firewall rearward to 
the auxiliary fire shield (some fluid-carrying 
lines are routed through this zone and it 
houses the right main gear wheels and th 
lower portion of the gear strut when the 
gear is retracted); zone 3-A is the area aft 
of the auxiliary fire shield, located just in 
front of the front wing spar, rearward to 
the rear wing spar. The right main landing 
gear strut is hinged to the rear spar 

Testimony of a Lockheed representative 
at the public hearing was that the auxiliary 
fire shield which divides zone 3 and 3-A 
in the No. 3 nacelle of the L-1049 was for 
the purpose of additional safety beyond 
regulatory requirements. ‘The installation, 
he said, was not dictated by any advers¢ 
operational experience. He stated that with 
the landing gear up and wheel well doors 
closed a fire seal was formed between the 
two zones; however, with the landing gear 
down both zones were open to the atmos 
phere and to each other 

The fire detector system .used in the 
aircraft engine nacelle is a’*double loop 
detector system routed through zones 1, 2 
and 3. Zone 3-A is not served by the de 
tector circuit. Following the accident, ex 
amination revealed the system even though 
badly burned was capable of functioning 
satisfactorily 

lhe aircraft’s fire extinguishing system is 
a dibromodifluoromethane (commonly re- 
ferred to as Freon) type, which, as it per 
tains to the No. 3 nacelle, consisted of twe 
Freon bottles located in the upper section 
of zone 3-A from which the extinguishant 
is routed to zones 1, 2, and 3. The system 
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Engineers working in the Missile 
Systems Division of Raytheon Com- 
pany get help not hindrance in improving 
their professional status. Their ability 
is quickly recognized . . . their achieve- 
ments rewarded. They grow constantly 
with fast-growing Raytheon. All mod- 
ern company benefits and relocation 
allowance, of course. If you can qualify, 
why hesitate? Your postcard or letter 
will receive prompt action from: Mr. 
Jerry Morris, Professional Employ- 
ment, Raytheon Company, Missile 
Systems Division, Bedford, Mass. If you 
prefer, call (collect) CRestview 4-8884 
and ask for Mr. Morris. 


IMMEDIATE OPENINGS FOR: 

Data Handling Engineers ... with 
experience in high speed, analog-to- 
digital conversion techniques, logic de- 
sign, converter and buffer design. 
Should have thorough knowledge of 
tape recorder techniques and digital, 
servo, and digital-computer design. 


Circuit Design Engineers . . . with ex- 
perience in design of high-speed switch- 


ing circuits, pulse techniques, and com- 
puter logic. Should be experienced in one 
or more of the following areas: naviga- 
tion, guidance, control circuits, CCM, 
FM, PCM, PDM, and fusing circuitry. 


Packaging Engineers . . . with a 
knowledge of packaging and production 
techniques in sheet metal and elec- 
tronic equipment. Will design elec- 
tronic portions of guided missiles, 
radars, computers, test equipment. 
Should have thorough knowledge of 
circuitry. 


Electromechanical Designers . . . will 
design electromechanical equipment 
and electronic portions of guided mis- 
siles, including coordination of effort 
through the shop. Will work closely 
with Design Engineers in developing 
electronic packaging philosophies. 
Knowledge of electronics, electronic 
components, and ability to read sche- 
matics required. Should have experience 
in sheet metal equipment design and 
knowledge of current “‘state of the art” 
in electronic equipment. 


MISSILE 
SYSTEMS 
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does not route the extinguishant to zone 
3-A, and thus would not be available to 
this area with the landing gear up and the 
wheel well doors closed. From the evidence 
available and from. -the tests performed fol- 
lowing the accident it was determined that 
the system operated normally when actu- 
ated by the flight engineer although, obvi- 
ously, the fire which existed at that time 
was not extinguished. 

Examination. of the No. 3 engine con- 
trols revealed the throttle was about one- 
half open and the mixture ‘control for this 
engine avas in the fifth notch from cutoff. 

External examination of the No. 3 en- 
gine showed it was completely intact and 
remained securely mounted in the nacelle. 
The cowling was extensively damaged by 
fire and the nearly downward flow of molten 
metal clearly distinguished the damage as 
that from ground fire. The No. 3 power 
case sections were intact and all cylinders 
remained securely mounted on the power- 
cases. ‘Both the induction and exhaust mani- 
folds were intact and showed no evidence 
of leakage. 

From outward appearance it was impos- 
sible to determine that this engine had 
failed internally. 

The front and rear sumps, however, con- 
tained large amounts of ferrous and non- 
ferrous metals later identified as pieces from 
the frant row master rod, connecting rods, 
pistons, and piston rings, and from the 
front main bearing. The Nos. 1 and 2 


PRT turbine wheels were nicked by metal 
which passed through these assemblies. The 
No. 2 wheel was oil soaked; the No. 3 was 
undamaged. Al] PRT flight hoods were un- 
aligned, and securely 


damaged, properly 
mounted. 

Internal examination of the engine showed 
a flange failure of the inner race of the 
front main -bearing. The rear flange of the 
outer race was broken away in several areas. 
Metal pieces were also located in the main 
bearing raceway and there was indication the 
pieces created ‘binding causing the outer 
race of the bearing assembly to spin in its 
retainer. ‘Laboratory examination of these 
parts indicated the failures resulted from 
overload conditions rather than a fatigue or 
faulty condition of the parts. 

Examination ‘of the front row power sec- 
tion disclosed that all connecting rods and 
the master rod were broken off. All of the 
front row pistons, excepting Nos. 6 and 12, 
were lodged in their respective cylinders. 
Nos. 6 and 12, which were badly deformed 
and crushed into balls, were found in the 
front case section. Nearly all pistons 
showed a damage pattern in the form of 
polishing on the rear side of the top ring 
lands and breaking of nearly all piston 
skirts on the front side. This damage pat- 
tern showed that the pistons were cocked 
in the cylinders while the failure of the en- 
gine was in progress. The broken master 
rod was flared as a result of unbalanced 
operating loads. The stub end of the master 
rod was wedged against the crankshaft 
counterweight so that the crankshaft could 
not be rotated. Relatively, the assemblies 
and components of the rear row of the 
engine were in good condition. 

Examination of the failed connecting 
rods showed all except No. .10 were broken 
off cleanly about six inches from the piston 
pin. The No. 10 rod indicated a splitting 
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type failure in the blade section about five 
inches from the piston. 

Except for ground fire damage and a 
rearward bend in the No. | blade, the No. 
3 propeller and related mechanisms were 
in good condition. The stop rings were 
properly set at 81 deg., full feathering 
and minus 214 deg., full reverse. Impact 
markings on the shim plates showed that 
when the right gear collapsed the blade po- 
sition was 67 deg., or 14 deg. less than 
full feathering. Some molten metal par- 
ticles were found on the governor side of 
the No. 3 governor screen and in the 
auxiliary check valve. 

In zone 1, between the Nos. 2 and 3 
PRTs, the HRD (high rate discharge) line 
of the Freon extinguisher system was torn 
apart by an explosive-like force. The na- 
ture of this damage led to an investigation 
of the possibility that the system might 
have contained material other than Freon. 
It was learned that the filler fitting for the 
aircraft Freon system mated only with the 
filler fitting on the Freon supply source so 
that the fitting on the supply source of any 
other material, such as oxygen, etc., would 
not fit. The possibility, under considera- 
tion, was therefore remote. <A specific cause 
was indeterminable. 

The fire shield separating zones 1 and 2 
was intact and showed no evidence of in- 
flight fire. In zone 2, however, fire dam- 
ige was found to the engine breather, vac- 
uum suction, vacuum exhaust, and fuel 
suction lines. In an area below and close 
to the vacuum pump these lines were 
open to the atmosphere. The vacuum 
pump contained pieces of molten alumi- 
num, some of which seized the pump caus- 
ing the drive shaft to shear at the shear 
section. Because the pump is engine 
driven it is evident that in-flight fire ex- 
isted which melted the metal that was 
drawn into the pump before the engine 
was stopped 

Zone 3 is constructed mainly of stainless 
steel except for the wheel well doors and 
its aft portion. Within the zone most 
lines are stainless steel except the aluminum 
alloy vacuum lines and a fire-resistant flex- 
ible hydraulic pressure line. Examination 
showed the zone was exposed to fire and 
major portions of the aluminum alloy and 
fire-resistant flexible lines were burned away. 
The stainless steel lines were intact. 

The magnesium wheels, which were re- 
tracted into zone 3 during part of the 
flight and while in-flight fire existed, showed 
evidence of heat but were not burned. The 
gear strut piston and brakes showed no 
evidence of excessive heat or fire damage al- 
though the tires were fire damaged to a 
minor extent. T'wo small flexible lines, one 
located on the outer side of each brake, 
were burned through. 

The front left and right wheel well doors 
were melted away except for a consider- 
able portion of the leading edge and lower 
area of the right door and a similar portion 
of the leading edge and hinge area of the 
left door. Examination of the right door 
remaining structure showed that molten 
aluminum moving rearward had impinged 
in layers on the front surface of a vertical 
member of the right front door located 
about opposite the auxiliary fire shield that 
divides zones 3 and 3-A. A study of the 
photograph of the aircraft during the land- 
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Lockheed RC-130 Modified for Mapping 


Lockheed RC-130 Hercules, modified on under-fuselage for photographic mapping mission, 
has been tested for nine months over Arizona, California, Georgia and Florida. Maps 
gained during the flights showed error of less than | ft. in 8 mi. Camera window is 42 in. 


in diameter. 


ing roll indicated that the lower center por which connects the right fuel tanks 
tion of the right front wheel well door through zone 3-A was distorted by heat 


was burned away although the fire at this and the rubber hose connection at the right 
time was pouring from the nacelle well nd was disconnected by fire damage. Ob- 
behind the door. usly this damage and that to the hydraulic 
There were three areas of molten alu ind other fuel lines would release large 
minum spatterings on the zone 3 side of intities of flammable fluids into the fire. 
the auxiliary fire shield. These areas wer In the aft part of zone 3-A the heavy 
the right center of the fire shield, th minum alloy fitting located at the right 
angled right edge of the fire shield pan id of the landing gear trunnion fitting re- 
covering the gear up-lock, and the angled ived such intense heat .that the bearing 
left edge of the cutout in the fire shield lled out and fell to the ground before the 
for the main gear strut when the gear i raft stopped. This permitted the right 
retracted. ‘There was no splattering found in gear to collapse rearward 
on the fire shield plate located on th Other than hinges, only small fragments 
gear strut which the cutout when found of the left and right wheel well 
the gear is up although a little was found ors which normally close zone 3-A. One 
on the strut, brake housing, and the wheel ige was found on the landing runway 
and tires of the right main gear ind the others were found on the ground 
low their normal positions. All evidence 
licated the rest of the door structure had 
lted away. 


covers 


Forward Damage 

[he most forward damage in zone 3-A 
was in the narrow area between the auxiliat Because of the considerable probative 
fire shield rearward to the front wing spa dence (most of which has already been 
and adjacent to the aforementioned cutout ribed), found during the investigation 
in the auxiliary fire shield. Here aluminun f this accident, the investigators were 
lines and fittings were melted away and th tely aware of the possibility that an ab- 
spar web and an area of heavy aluminum rmal exhaust flame may have occurred 
alloy wing surface below it were melte onjunction with the engine failure. It 
through. Directly aft of the cutout th is further thought that this flame then 
stainless steel hydraulic extension and itered the nacelle igniting flammables 
traction lines for the gear showed eviden: ising the fire. ‘This possibility was there- 
of intensive heat and the aluminum alli pursued during the public hearing in 
“B” nut on the retracting line was split h the Board sought technical informa- 
number of hydraulic lines and fittings 1 and experience data from highly quali- 
the system were burned through and a d personnel of the engine manufacturer, 
“B” nut of a landing gear down line rtiss- Wright Corp.; the airframe manu- 
located on the front face of the front spa turer, Lockheed Aircraft Corp.; and the 
was melted. erator, Eastern Air Lines. This possibility 

The number 3 and 4 engine fuel lin 1s also discussed by a highly recognized 
in the area aft and somewhat higher thai d experienced witness in the field of 
the top of the fireshield cutout were burned iummables and conditions under which 
away allowing the associated fuel filters an immables can be ignited in flight. 
fuel tank selector valves to fall free Of In essence, it was the testimony of the 
these, the No. 3 filter fell free before th resentative of the engine manufacturer 
aircraft’ stopped; the others were found it during an engine failure of the nature 
on the ground below their normal positions occurred it would be reasonable to 
Except for the No. 3 selector valve, which t some engine oil to be forced by case 
was clesed, the others were fully or partial) ure into the exhaust system and into 
open. The emergency fuel shutoff valv iirstream from the engine breather 
located in zone 3-A, was found in the open located about 6 in. below, 8 in. in- 
hydraulic and oil urd, and 8 in. behind the Nos. | and 

shaust exits. The amount of oil, he 
d, would depend upon the internal con- 
tion of the engine during failure and the 


position as were the 

valves associated with the emergency shut 

off system. i 
The large aluminum alloy fuel crossover 
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nature of the failure. For example, if pis 
tons were torn out of their cylinders, oil 
could freely pass into the cylinders through 
the exhaust valves and into the exhaust sys 
tem. Similarly, increased case pressure 
would result in oil and oil vapor being forced 
into the atmosphere through the engine 
breather exits. Obviously, both situations 
could occur simultaneously. The witness 
stated that excepting one or both situations 
he would not expect an exhaust flame 
which could ignite flammables in the in- 
terior of the nacelle. He emphasized this 
by stating there are literally hundreds of 
case histories of oil being forced into the 
cxhaust and from the breather by com 
bustion chamber failures, oil-locked pumps, 
and a variety of other engine troubles but 
there was no case, excepting the one under 
study, where a nacelle fire occurred during 
such difficulty. He concluded that, in his 
opinion, another element must have been 
present to cause the fire. Such element 
could be a leak in the nacelle. 

To determine and show the effect of oil 
forced into the exhaust system, the Curtiss 
Wright Corp. ran tests for the Board. Con- 
ducted in a test cell, the tests were made 
by injecting oil at controlled flow rates into 
the front exhaust extension of the No. 12 
cylinder of an engine operating at METO 
power. Color motion pictures were taken 
of the exhaust flame as increasing amounts 
of oil were forced into the exhaust system 
The pictures showed that with a small 
amount of oil the flame from the PRI 
became a dirty orange-red color. ‘The flame, 
however, did not broaden or lengthen ap 
preciably. As the flow rate was increased 
the flame diminished as the mixture ob 
viously became too rich to burn. At this 
time a dense grey-white smoke appeared 
in place of the flame. 

The Lockheed Aircraft Corp. representa 
tive, a powerplant staff engineer, testified 
that it was a regulatory requirement for the 
airframe manufacturer to determine that 
an exhaust flame does not enter an area, 
such as the wheel well, where flammables 
could be ignited and to determine that flam 
mables do not enter the interior of the na 
celle in hazardous quantities. The witness 
said that both determinations in the in 
stance of the L-1049 were made from ex 
perience with earlier Constellations and 
by wind-tunnel tests which demonstrate 
the air flow patterns in and around the 
nacelle. He said the tests showed the ex 
haust flame would not enter the No. 3 
nacelle or impinge the wheel well doors. H« 
described the flow of the exhaust flame as 
being rearward and bending sharply upward 
away from the wheel well opening. He 
stated that with the wheel well doors open 
the airflow below the exhaust pattern would 
enter the interior of the No. 3 nacelle. He 
said the airflow is rearward against thc 
auxiliary fire shield where it deflects upward 
to the top of zone 3. The flow is then for 
ward along the top of the zone to the fire 
wall where it deflects downward and out of 
the nacelle. The witness said that during 
takeoff he would expect a turbulent airflow 
as a result of the ground effect, propeller 
blast, and the wheel well door being open at 
this time. 

The witness stated that the 
breather location is a compromise of several 
considerations and because of this some en 


engine 
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gine oil does enter the No. 3 nacelle inte 
rior. This is most evident upon examination 
of the interior of the nacelle. 

Discussing the possibility that the exhaust 
flame entered the nacelle or ignited a dis- 
charge of oil from the oil breather, the wit 
ness said that tests indicated the exhaust 
and nacelle skin temperature decreased 
sharply in the area of the wheel well. To 
him -it seemed impossible to ignite flam- 
mables in the wheel well by an exhaust 
flame. He stated, however, he could not 
rule out the possibility that oil flowing out 
of the breather and streaking the nacelle 
was somehow ignited and entered the na- 
celle, or that a leak in the nacelle existed 
and was somehow ignited. The witness said 
that case histories showed only one zone 3 
fire on the L-1049 series aircraft and this 
was determined to have been caused by an 
overheated brake which ignited flammables 
in zone 3 when, after takeoff, it was re 
tracted into the zone. 

The expert witness in the field of aircraft 
fires stated that he would not expect an ex- 
tensive and sustaining flame from the PRT 
as the result of engine oil being introduced 
into the asembly. He said that without some 
thing for the flame to stick to or adhere to 
both the flame and flammable would blow 
away in the slipstream before much of a 
flame could develop. He indicated, how- 
ever, that in such circumstance flecks of 
flame could be expected. For the same 
reasons he said a sustaining flame would 
not be expected on a smooth surface in the 
slipstream even though the surface was 
being continuously smeared with a flam- 
mable fluid. 


Improbable Possibility 


In considering the possibility of a hot 
exhaust stream contacting and igniting a 
stream of hot engine oil from the breather 
exit in the airstream, the witness stated this 
was possible but not probable. He said the 
improbability was because of the inherent 
difficulty of igniting a flammable in the 
slipstream, the stratification which tends to 
keep the two streams apart, and, in such 
circumstances, the lack of something to 
which the flame could adhere. The witness 
indicated that his statement was qualified 
because @ stream of hot exhaust gases can 
ignite a stream of flammables if the streams 
can make contact. Considering the turbulent 
and disrupted airflow created by the pro- 
peller swirl and by the wheel well doors 
being open, such contact could occur. Fur- 
ther, if ignited the flame could develop and 
be sustained if it attached to the breather 
exit. Assuming such conditions, an oil-fed 
fire would be capable of burning through 
aluminum skin structure in about 20 sec. 
or even less if the structure was heated on 
both sides. Because of the improbability of 
the aforestated conditions occurring, the 
witness seemed to believe that flecks of 
flame, as previously described in his testi 
mony, entering the nacelle and igniting an 
existing leak of flammables in zone 3 or 3-A 
was a more plausible explanation for the fire. 

Commenting on the observations of wit 
nesses to the accident, this witness indicated 
that burning oil would produce a dirty 
orange-red flame and the gray-white smoke 
reported by some observers would indicate 
oil that was beginning to get hot. 

An incident occurred Mar. 25, 


1959, 


which is significant and has an important 
bearing on this accident. It involved Flight 
134, an Eastern Air Lines Constellation 
and a model which has identical engine and 
nacelle installations to N 6240G. Shortly 
after takeoff, Flight 134 experienced a failure 
of the No. 2 engine which, upon examina- 
tion, showed nearly identical internal damage 
to the engine involved in the accident under 
consideration, except the damage involved 
the rear row of the power section instead of 
the front row. 

A CAB investigator who witnessed this 
incident stated that after the engine was 
shut down and the propeller feathered, he 
observed a flame which emanated in the 
area of the exhaust and breather exits and 
trailed rearward at least to the trailing edge 
of the wing and continued to burn for 
nearly a minute while the flight made a pat- 
tern around the airport (Miami Interna- 
tional) to land. 

Examination of the front and rear out- 
board wheel well doors revealed heat damage 
coincident with the exhaust stains on the 
doors. Heat blisters and heat damage ex- 
isted on the outside surface of the front 
door, and oil coating and charring was found 
on the leading edge of this door. Similar 
coking was found on the inside of the rear 
door in the area adjacent to the opening 
between the front and rear doors. The seal 
between the doors was undamaged. Exami- 
nation also disclosed that the entire outside 
surface of the fire damaged doors was 
coated with engine oil and there was an ab- 
normal accumulation of oil on the inside of 
the doors. Further, oil was dripping from 
the No. 1 PRT and the breather exit on the 
same side. 

Examinations of the engine in this inci- 
dent revealed no leaks and there was no re- 
lease of exhaust flame and gases except 
through the normal exhaust system exits. It 
was evident that an exhaust flame during 
the type failure involved did impinge 
against the wheel well doors. The incident 
also proved that such exhaust flame can and 
did enter the nacelle between the front and 
rear doors with sufficient heat to coke oil 
deposits on the inside of the rear door as 
far rearward as a point just aft of the lead- 
ing edge. 

Analysis of the damage and damage pat 
terns found in the No. 3 engine strongly 
indicates that the initial failure was a con- 
necting rod, most probably No. 10. Failure 
of a connecting rod and/or the front main 
bearing could produce all of the engine 
damage that occurred; however, it is be- 
lieved only a connecting rod failure could 
have produced this damage in the sequence 
indicated. Because the No. 10 rod showed 
a splitting-type failure while all others 
showed clean overload breaks, it is logical 
to believe that this rod failed first. 

Failure of the No. 10 rod would un- 
doubtedly add reciprocating loads on the 
front master rod; therefore, it most likely) 
failed next. Similarly. with one or more rod 
failures the remaining pistons would begin 
to overtravel permitting the bottom rings 
to pass below the cylinder skirts progressively 
failing the piston rings, pistons, and con 
necting rods as indicated by damage found. 
Obviously, the unbalanced loads would pro 
duce flaring of the master rod until it 
failed. During the flaring, which was clearly 
shown on the front master rod, cocking of 
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the connecting rods and pistons could take 
place which would reasonably account for 
the heavy wear patterns found on the top 
land of one side of the pistons and on the 
piston skirt on the opposite side. 

Initial failure of the connecting rod was 
also evident by the damage to the front 
main bearing itself. All of the failures in the 
bearing assembly were overloads as the result 
of jamming and restricting the normal bear- 
ing function. The only parts and pieces 
which would have jammed the bearing were 
those found in the assembly and these were 
from the front row pistons, connecting rods, 
and rings. In addition to this evidence, parts 
of the bearing found in the oil sumps were 
free of the heat indications that are normally 
characteristic of a bearing failure. Finally, 
had bearing failure been the initial occur- 
rence, damage should have been found to 
the center and rear main bearings as well as 
to the reciprocating assemblies of the rear 
row; none was found. For these reasons the 
Board is of the opinion that failure of a 
connecting rod, probably No. 10, caused 
the engine failure. 

It may be recalled that the flight crew 
experienced the engine failure shortly after 
takeoff and thereafter was confronted with 
an uncontrollable fire in the same nacelle. 
After a careful study of all the available evi- 
dence the Board is of the view the two 
occurrences were related and cannot be ac- 
cepted as two isolated events that happened 
at nearly the same time in the same nacelle. 
Furthermore, there was no evidence found 
which could account for the fire having 
been started from a source of ignition within 
the nacelle. 


Fire Source 


It is therefore believed that the fire re- 
sulted from conditions and events relating 
to the engine failure. More specifically, 
within this area of consideration, there was 
no physical evidence found to show that the 
source of ignition came from zones 1 and 2 
or from within the nacelle. Thus, it is firmly 
believed the ignition source for the nacelle 
fire must have been an abnormal exhaust 
which ignited a flammable substance out- 
side of the nacelle. The resulting flame pene- 
trated the nacelle through the aluminum 
wheel well doors. Substantial physical evi- 
dence, as well as some expert testimony, was 
available to support this opinion. 

During an engine failure of the nature 
just described, hot, highly agitated engine 
oil and oil vapors would be forced into the 
airstream through the exhaust system and 
from the engine breathers. Even more so in 
this instance because two lower pistons had 
failed in a manner allowing them to fall into 
the crankcase where they had tumbled for 
some time as evidenced by the fact they 
were pounded into balls. This circumstance 
would permit crankcase oil to drain freely 
into the lower exhaust system. Similarly, 
from back pressure, oil and oil vapors would 
be forced from the crankcase preathers. In 
addition, as long as the engine controls re- 
mained at rated power, high airflow and fuel 
flow would be delivered to all combustion 
chambers since both cam drive assemblies 
were intact and operating. Although many 
of the front row pistons became incapable 
of compressing the mixture, it was free to 
pass into the exhaust and also to enter the 
crankcase and then into the slipstream 
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through the engine breathers. This process 
probably began during the takeoff roll, as 
evidenced by the unusual gray-white smoke 
observed at this time. It would also con- 
tinue and increase with the engine failure 
progression until the reciprocating action of 
the engine was stopped which, according 
to many eyewitnesses, was well after a major 
fire existed in the nacelle. 

Although the tests conducted by Curtiss 
Wright indicated that the introduction of 
oil into the exhaust system would not pro 
duce an abnormal flame, the Mar. 25 inci 
dent and verbal pilot reports prove conclu- 
sively that under certain circumstances an 
abnormal flame will occur. In this incident, 
under similar conditions of engine failure, 
an abnormal flame occurred and extended 
rearward under the wing to the trailing edge. 

Investigation of the incident showed seri- 
ous flame impingement on the wheel well 
doors, inside and outside, as far aft as the 
separation area between the front and rear 
sections. Furthermore, the flame continued 
for a period long after the engine was 


pped and the exhaust source of flammable 
id discontinued. Again, compared with the 
ts, some differences were present in the 
ident. These, the Board believes, may 
ive been the introduction of a fuel-air mix- 
, the slipstream effect not present in the 
sts, and the ignition of such a combustible 
xture from the engine breather. Because 
pistons were out of the cylinders in 
accident situation, an even more com- 
stible fuel-air mixture would have been 
C nt. 


Exhaust Angle 
It also appears significant that the No. 1 
PRT exhaust is angled downward slightly 
with the opening just outboard, forward, 
| above the outboard breather. Also, ex- 
ination of the oil breather pattern and 
1aust stain shows they cross at the for- 
1 edge of the right front door. Thus, 
consideration of all the aforestated 
iditions, the Board is of the opinion that 
ilthough ignition of the breather mixture is 
10t probable, under certain conditions, it is 


Assembly Stand Developed for Turbine Engine 
Boeing Airplane Co.’s 520 series lightweight gas turbine engine (AW July 20, p. 97) is 
secured in this engine assembly stand, developed by the company’s Industrial Products 
Division. Assembly begins with two turbine inlet housings bolted to the stand. Engine 
can be turned by a crank which operates a 60-to-1 ratio worm gear. 
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BASIC TEST FOR MEDIA SELECTION: 


Ask anyone, 
anyone 

you re trying 

to sell in the 
aviation market, 
what publication 
‘he reads and 
respects most. 


A powerful editorial force is a powerful selling force. 


’ Aviation Week 


including Space Tethnology 


Aireraft — Missiles = Gpacecraft 
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Space Transport 





a a Cie 
FRONTIERS 
AND SPACE MISSIONS 


“Limocopter™ 
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Bold plans revealed in Lockheed’s program of total flight technology 


Air/Space travel, whether the vehicle is manned or 
unmanned, poses vast problems. To expand the total 
technology of flight, Lockheed’s California Division pro- 
poses bold new concepts for both military and 
commercial vehicles. In line with this, the Company has 
assumed major responsibility for Research and Devel- 
opment on future space vehicles. This responsibility 
extends from development of advanced components to 
major complex systems. 

Advanced projects to spring from this broad base of 
Air/Space travel include: Limousine-Helicopters 
designed for shuttle service between large cities and 
suburbs, or to transit terminals; Mach 6-7 Air Trans- 
ports able to take off and land vertically; Space 
Transports capable of transporting, to an orbit of more 
than 1000 miles, a pilot and 1000 pounds of payload, 
or three passengers equipped to work in space; advanced 


Infrared Systems studies; and Solar Radiation studies. 

This markedly expanded program into the total con- 
cept of flight creates urgent need for personnel with high- 
level skills. The concept ranges from subsonic to hyper- 
sonic speeds; from atmospheric to outer space vehicles. 

High-caliber scientists and engineers are invited to 
take advantage of this need; to investigate the many 
career opportunities Lockheed offers. 

Immediate openings are available in: Aero- 
thermodynamics; propulsion; armament; electronics — 
research, systems, packaging; servomechanisms — flight 
controls; sqund and vibration; operations research; 
physics — infrared, acoustics, electro-physical; antenna 
and telemetry; and underwater sound propagation. 

Write today to: Mr. E. W. Des Lauriers, Manager 
Professional Placement Staff, Dept. 11121, 2400 North 

Hollywood Way, Burbank, California. 


LOCKHEED rs Taare 





possible that it did occur in this accident. 

Because the normal discharge of breather 
oil enters the nacelle in considerable 
amounts it is most reasonable to believe a 
flame from the same source would enter 
the interior of the nacelle while the wheel 
well doors were open. Also, it is believed 
that such flame would impinge the doors 
while they were closed and, if of sufficient 
intensity, could burn through the aluminum 
structure in a few seconds. Considerable 
probative evidence exists leading the Board 
to believe the latter occurred in this in- 
stance. 

This opinion is supported by the lay- 
ered pattern of nonferrous metal which 
was impinged rearward and inward on the 
vertical outboard forward door member. 

This could have occurred only in flight 
by a fire source outside the nacelle which 
burned through the aluminum doors to 
supply the molten metal. Although other 
metal splatter patterns found in zone 3 of 
the nacelle were in accordance with the in- 
flight swirl patterns with the wheel well 
doors open, it is believed such a pattern 
would exist with portions of the doors 
burned away. Further supporting the opin- 
ion that the doors were closed is the fact 
that fire warnings did not occur until well 
after gear retraction when the gear doors 
would have been closed. 

Finally, the photograph of the aircraft 
during the landing roll showed a major por- 
tion of the right front door burned away 
although the existing fire at that time was 
well behind this area. Again, this burnout, 
together with the impingement pattern of 
molten aluminum, must have been caused 
by a sustained flame which originated out- 
side the nacelle earlier in the sequence of 
events. 

Thus, by this evidence and the elimi- 
nation of other fire sources, the Board is of 
the opinion the source of the fire must have 
been the ignition of breather discharge 
which then burned through the wheel well 
doors. 


Flame Penetration 


It is also apparent that the flame pene- 
trated zones 3 and 3-A before the engine 
was stopped. This is evident by the ingestion 
of molten metal by the engine-driven vac- 
uum pump. It is considered probable that 
rotation of the propeller occurred or con 
tinued after the vacuum line, which sup- 
plied the metal, was melted. With such 
propeller rotation a continuation of the 
supply of flammables from the exhaust and 
PRT would exist for a longer period of 
time. 

Even after the fire was extinguished the 
lines in zone 3 were intact; therefore, there 
could have been no continuing source of 
flammables in this zone which could have 
sustained a fire of the magnitude that oc- 
curred. 

Relatively light damage in zone 3 also 
indicates this. In view of this evidence 
and because there was no way for the fire 
to enter zone 3-A from zone 3 with the gear 
up and the fire shield intact, the major fire 
must have been ignited in zone 3-A. It is 
considered most probable, therefore, that 
the breather flame, after burning through 
the wheel well doors, entered zone 3-A 
traveling upward and forward behind the 
auxiliary fire shield to the area of several 
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flammable fluid-carrying lines and the No 
3 fuel filter. 

Because of the extensive burnout that oc 
curred in zone 3-A it is extremely difficult 
if not impossible, to determine the precis« 
source of flammable material where the un 
controllable fire began or ff a pre-existing 
leak was present in the zone which, when 
ignited, sustained the flame until fire dam 
age released the large quantities of flam 
mable fluids. From the fire pattern and ap 
parent airflow it is possible that the breather 
flame impinged the previously described 
heat-split B nut, creating a spray of hydrau 
lic fluid, and/or impinged upon the light 
aluminum alloy cover of the No. 3 fuel 
filter creating a spray of fuel. Considering 
the fire-resistant quality of the lines in zon¢ 
3-A, the rapidity with which the fire began, 
and the lack of precedence for such fire, the 
Board cannot discount the possibility of a 
pre-existing leak. 

Believing the raging fire was principall 
in zone 3-A, it is immediately apparent that 
because this zone is not serviced with fi 
extinguishing agent outlets, the fire could 
not be put out when the crew discharged 
the Freon. Also, since the source of th« 
flammable which ignited is unknown, th 
effect of the flight engineer’s failure to actu 
ate the emergency fire-wall shutoff valve 
cannot be determined. 


CONCLUSIONS 


On the basis of all the available evidence 
the Board concludes that in this instance 
during an engine failure an abnormal ex 
haust flame occurred. It is concluded that 
this flame did, in fact, ignite an abnormal 
discharge of oil and fuel vapors from the 
outboard No. 3 engine breather exit. The 
resulting flame from the breather then im 
pinged upon and burmed through the right 
wheel well doors and entered the interior 
of the No. 3 nacelle. The Board concludes 
that although fire damage occurred in zon 
3, the principal fire in the nacelle was ig 
nited from a source of flammables in zon¢ 
3-A although the precise source and cond 
tions surrounding how the flammables wet 
released cannot be determined. 

As a result of the accident the Board h 
submitted recommendations to the Federal 
Aviation Agency stating that it is believed 
necessary, in the interest of safety, that cor 
sideration be given to a requirement that 
zone 3-A of Constellation aircraft be sen 
iced with fire-detection and fire extinguish 
ing equipment. Also, that action is necessa1 
which will, through directional control o 
the exhaust flame, ensure that an abnormal 
exhaust flame will not ignite a breather di 
charge or impinge upon the wheel well 
doors when they are either open or closed 

With respect to the airport rescue an 
firefighting activities, it is the Board’s con 
clusion that a lack of equipment and equip 
ment capability was the princfpal reaso 
the aircraft fire was not extinguished m¢ 
promptly. The record shows that the Airport 
Authority initiated action to increase 
firefighting capability through procurement 
of new equipment 


PROBABLE CAUSE 


The Board determines that the probabl 
cause of this accident was an uncontrollab! 
fire ignited in zone 3-A by a_ burnin 
breather discharge which was ignitéd by an 
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ELECTRONICS: Over, on and under... 


DIGITAL COMPUTER 
ENGINEERS 


NOW IS THE TIME 
TO MOVE UP FAST WITH 
AUTONETICS 


Here’s your opportunity to join 
the team that developed the 
nation’s first transistorized port- 
able digital computer with “Big 
Computer” capabilities. 

Autonetics now offers you ad- 
vanced opportunities in the 
design, research, development, 
test and checkout, manufacture, 
and field service of digital com- 
puters. Apply your experience to: 


Inertial Guidance Systems 
Flight Control Systems 
Automatic Checkout Centrals 


Armament Control Systems 


BSEE or better is preferred, 
along with several years experi- 
ence in either systems or com- 
ponents associated with digital 
computers in circuits, memories, 
input-output equipment, logic 
design, analysis, or programing. 


Send your resume to: 

Mr. B. D. Benning, 

Manager, Employment Services 
Dept. B-122 

9150 East Imperial Highway 
Downey, California 


Autonetics @) 


A Division of North American Aviation, Inc. 














Will tomorrow be a challenge 
...or a bore? 


If you feel that your present job is 
not fully tapping your potential, here 
are 4 new career opportunities for 
Electronics Engineers that have every 
bit of the challenge you may be 


looking for... 





Site Systems Reliability Engineer: This )osition calls 
1 for a seasoned engineer capable of integrating and 
directing on-site reliability assurance activities 
necessary to secure customer acceptance of the detec- 
tion system. Unusual combination of technical ability, 
relations and communications (written and spoken) is 


required. Desirable experience includes approximately 
ten years in design and field installation of transmitters 
on electronic systems with ability in both electronic 
and mechanical fields. Ability to motivate technicians 
for optimum performance is necessary. Salary structure 
is equal to the challenge. 





calls for a creative engineer capable of conceiving 
and directing the design of long-range radar sys- 
tems. Desirable experience includes around ten years in 


» Radar Equipment Systems Specialist: This position 


at least one of the following: radar systems design, 
antenna systems, R.F. components, radar receiver sys- 
tems or radar data processing systems. Salary structure 
is equal to the challenge. 





a creative engineer capable of defining future de- 

fense and space detection problems as well as the 
ability to conceive and establish the feasibility of 
optimum systems solutions to these problems—making 
use of the most advanced techniques and understand- 
ing. He must recognize the need, for and coordinate the 
development of new techniques and the exploration of 


3 Advanced Systems Engineer: This position calls for 


new phenomena in the area of detection systems. Back- 
ground desired: Bachelor degree plus a combination of 
advanced training and several years experience in both 
the theoretical and practical aspects of detection sys- 
tems engineering. A desire to work in the conceptual 
phase of system design with the analytical ability 
required to evaluate and demonstrate the effectiveness 
of proposed systems. 





Advanced Radar Systems Analysis and Development 
Engineer: Engineers are needed who are able to 
visualize and define future defense and space prob- 
lems—conceive advanced radar systems to solve them. 
An advanced degree and/or strong background in sys- 
tem analysis and design is essential. Assignments open 


include: analyze and define requirements for advance 
detection systems and determine broader parameters 
for such systems, establish their feasibility; analyze 
long range missile detection systems and specify op- 
timum configuration on the basis of utility, perform- 
ance, cost and delivery. 228-9 


z: 





All of these openings are on General 
Electric missile and satellite detection proj- 
ects and will be filled with engineers 
having the capability and desire to make 


creative contributions. 
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Write in confidence to T. M. George, 
Supervisor—Personnel Administration 


Missile Detection Systems Section 
HEAVY MILITARY ELECTRONICS DEPARTMENT 


GENERAL @@ ELECTRIC 


SYRACUSE, NEW YORK 





combined with an abnormal exhaust flame 
during engine failure. 
By the Civil Aeronautics Board: 

James R. Durree 
Cuan GURNEY 
Harmar D, Denny 
G. Joseph MinettTi 
Louis J. HecTor 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notified 
of this accident shortly after it occurred. 
An investigation was commenced in accord- 
ance with the provisions of Section 701 (a) 
(2) of the Federal Aviation Act of 1958. 
A public hearing was held in Miami Beach, 
Fla., on Mar. 31 and Apr. 1 and 2, 1959. 

Eastern Air Lines, Inc., is a Delaware 
corporation with corporate offices in New 
York City. The air carrier is engaged in the 
transportation of persons, property, and mail 
by virtue of current certificates of public 
convenience and necessity isued by the Civil 
\eronautics Board, It possesses an air carrier 
operating certificate issued by the Federal 
\viation Agency for various routes. 

Capt. James W. Rush, age 43, was em- 
ployed by Eastern Air Lines Sept. 2, 1942, 
and became captain in 1944. He held a cur- 
rently valid airman certificate with airplane 
transport rating and aircraft ratings on 
DC-3, Martin 202/404, DC 6/7, Lockheed 
Constellation and L-188. His last line check 
was Dec. 10, 1958. Capt. Rush held a cur- 
rent medical certificate, without waivers. At 
the time of the accident he had a total 
flying time of 15,984 hr. of which 2,919 


Pilot Robert P. Harkless, age 36, the time of the accident the 
employed by Eastern Air Lines Jan. 31, 
1955. He held a valid airman certificate with 
airline transport rating and ratings for Mar- 
tin 202/404. He was checked out as first 
oficer on L-1049G equipment Aug. 23, 
1956. His last instrument check was satis- 
factorily accomplished Jan. 7, 1959, and he 
held a current medical certificate, without 
waivers. At the time of the accident Pilot 
Harkless had a total flying time of 6,800 hr., 
of which 1,974 were in Constellation 
equipment. 

Flight Engineer Russel E. Eshbach, age 
33, was employed by the company on Feb 
8, 1955, and became a qualified flight engi 
neer Mar. 1, 1955. He held a valid airman 
certificate with flight engineer rating and 
aircraft and powerplant mechanic ratings 
His medical certificate was current. He had Nox 
completed his last line check Aug. 26, 1958, 
and his last proficiency check Dec. 10, 1958 
Flight Engineer Eshbach had # total flying 
time of 2,217 hr., of which 1,087 were in lel 
Constellation equipment. } 

Flight Attendant Wanda Carr, age 23, 
was employed Nov. 5, 1956, and becam« 
a qualified flight attendant for Eastern Air 
Lines Dec. 8, 1956. Her last: refresher 
emergency training was July 20, 1956 

Flight Attendant Esther Tharpe, age 30, 
was employed Jan. 9, 1952, and becam¢ 
a qualified flight attendant Feb. 15, 1952 
Her last refresher emergency training wa 
Oct. 2, 1958. 

N 6240G, a Lockheed 1049G, manufac 
turer’s serial number 4665, was acquired 
by Eastern Air Lines, new, Dec. 8, 195¢ 


Was \t 


vhich 


del 988TC-18EA-3, and 


t overhaul. 


FAA Revises Pilots’ 
Instrument Needs 


il Air Regulattons. 


by 


inned flight. 


ial reference during flight. 


mmunications and navigation. 





were in the Constellation equipment. 
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BENDIX-PACIFIC NEEDS SYSTEMS 
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"S. Unusual Creative Opportunities for 
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air- 
ift had accumulated 7,309 flying hours, 
116 were since the last mainte- 
ance phase check on Nov. 24, 1958. The 
ift was powered by Wright engine 
Hamilton 
tandard propellers, model 43E60. blade 
lel 6303B. The Ne. 3 engine had a total 
of 5,579 hr., of which 19 hr. were since 


Ss, 


Washington—Commercial pilots now 
ist have a minimum of 10 hr. of in- 
trument flight instruction, under ne 
juirements issued by Federal Aviation 


Ww 


gency in an amendment to Part 20 of 


Pilots also must demonstrate an abil- 
to manually control their aircraft 
the use of instruments and 
st also demonstrate a cross country 


in another amendment, private pilots 
w will be required to have dual in- 
ruction in basic control of aircraft by 
of instruments and must demon- 
trate ¢mergency manual capability in 
ttitude control, simulating the loss of 
Both 
mmercial and private pilots must 
monstrate familiarity with radio for 








“decision makers” at Motorola 
are engineers like you... 


At Motorola, friendly cooperation is a way of 

life. The “chain of command” (right to the top) talks 
your language — and backs you up with shirt-sleeve 
action. You’d be working in a truly professional climate ~ 
that encourages you to explore, create and contribute. 


These are some of the prime reasons why our project 
approach to military electronic assignments enjoys 

such solid success. Current expansion has created a number of 
diversified positions offering great opportunities for pro- 
fessional progress. And .. . if you also like the idea of living 
under sunny Arizona skies, write today to Mr. Bob 
Worcester, Professional Personnel Representative, Dept. H-13 


ELECTRONIC ENGINEERS, MECHANICAL 
ENGINEERS, PHYSICISTS 
System Analysis, Design & Test 
Radar ¢ Missile Guidance ¢ Navigation 
Combat Surveillance * Communications 
OPPORTUNITIES Field Engineering ¢ Data Processing and Display 
Circuit Design, Development and Packaging 
Microwave ¢ Pulse and Video 
Antenna ¢ Transistor ¢ R-F and I-F 
Servos « Digital and Analog 
Technical Writers and Ilustrators, Quality 
Contro! Engineers, Reliability Engineers 
(Test Engineers) 


MOTOROLA 


Western Military Electronics Center / 8201 E. McDowell Rd., Scottsdale, Arizona 


Motorola also offers opportunities at Riverside, California and Chicago, Illinois 











WHO'S WHERE 


(Continued from page 23) 





Changes 


Lester R. Grohe, chief engineer for com- 
ponents, American-Standard’s Military Prod- 
ucts Division, Norwood, Mass., succeeding 
Edward L. Swainson who has been ap- 
pointed technical assistant to the president 
of the division. 

Morris Lebovits, chief of astro-aero sci- 
ences, Solar Aircraft Co., San Diego, Calif. 
Also: Ben C. Axley, Jr., chief of avionics, 
Solar’s Research and Development Engi- 
neering Division. 

Dr. William G. Hoover, technical di- 
rector, Granger Associates, Palo Alto, Calif. 

Willard H. Hughes, general manager, 
Microwave Division, Kearfott Co., Inc., 
Van Nuys, Calif., a subsidiary of General 
Precision Equipment Corp. 

John L. Heins, head of engineering for 
GB Electronics Division of General Bronze 
Corp., Valley Stream, N. Y. 

The Marquardt Corp.’s Nuclear Systems 
Division, Van Nuys, Calif., has made the 
following appointments: Dr. John J. Wag- 
ner, staff scientist; Milton M. Weintraub, 
manager, Controls Engineering Department. 

Alexander N. Beichek, assistant director, 
the W. L. Maxson Corp.’s Research Labora- 
tory, New York, N. Y. 

Thomas F. Copeland, director of flying 
training, Flight Department, American Air- 
lines, Inc. 

Marvin J. Kahn, director of the newly 
organized Plans & Programs Division of 
Aircraft Armaments, Inc., Cockeysville, Md. 

Charles E. McGee, director of news, 
and Herbert A. Richardson, director of pub- 
lications, Trans World Airlines, Inc. 

Dan McCarthy, general manager-airline 
operations, Transocean Air Lines. 

Weber deVore, director of the newly 
organized Advanced Materials Division, ‘Tay- 
lor Fibre Co., Norristown, Pa. 

Philip H. Young, assistant chief engineer, 
Space Recovery Systems, Inc., El Segundo, 
Calif. 

Dr. Vergil L. Saine, director of solid pro- 
pellant operations, Ordill plant of Olin 
Mathieson Chemical Corp., Marion, IIl. 

Leslie G. Carter, operations manager, 
New York Airways, Inc. Capt. Frank Lo- 
Turco succeeds Mr. Carter as chief pilot. 
Also: Capt. Edwin N. Baur, assistant chief 
pilot. 

Benjamin F. Rose, Jr., manager of the 
newly formed Aetron Division, Covina, 
Calif., of Aerojet-General Corp. 

George J. Vila, Washington, D. C., man- 
ager-NASA for Convair Division of General 
Dynamics Corp. Thomas G. Pownall suc- 
ceeds Mr. Vila as Washington. representa- 
tive for Convair (Astronautics). 

James S. Farrior, Polaris missile system 
guidance manager, Lockheed Missiles and 
Space Division, Sunnyvale, Calif., succeed- 
ing A. F. Blight who becomes Polaris in- 
ternal systems manager. 

S. Austin Van Houten, manager of pro- 
duction and material control, Hughes Air- 
craft Co.’s Ground Systems Group, Fuller- 
ton, Calif. Also: John C. Morey, inanager 
of quality assurance for the Ground Systems 
Group. 
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ARE YOUR TALENTS 
BEING RECOGNIZED ? 


mlUlelalstomatelit-iacelaMcmelilicl’(-Pmal-\) mi eagehicici-yie)i- | O'-)e)-leInaleas 


Register insures recognition of all your abilities 


Most engineers have had to faceanunpleasant 
fact. Often an employer will hire from outside 
to fill a supervisory position. Entirely qualified 
men “inside” are passed over. The problem is 
generally one of communication. The employer 
simply does not have adequate knowledge of 
his employees’ abilities and promise. 


We believe our new Professional Capabilities 
Register is the most carefully designed com- 
prehensive plan ever devised to meet this crit- 
ical problem. We expect it to pay many divi- 
dends in maximum utilization of our manpower 
resources. It reflects the complete engineering- 
orientation of this fastest-growing Hughes 
activity. (From 800 to nearly 6,000 people since 
1957. Planned, scheduled growth.) 


The Register makes instantly available a com- 
plete record of every individual's abilities, in- 
terestsandaccomplishments. Previously hidden 
talents can now be put to use. Often these can 
mean the difference when reassignments or 
promotions are being made. Your potentials 
become a very real resource of Hughes- 
Fullerton R & D Staff, 


Creating a new world with ELECTRONICS 
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You should invest ighes-Fullerton. Our 
mushrooming gr! ikes openings avail- 
able at severa > levels for a variety 
of engineering Please telephone 
(collect) or write M Ramstack, Director 
of Professional f nt at Hughes Aircraft 
Company, Hughe Research & Devel- 


opment, Fullert 
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FULLERTON RESEARCH & DEVELOPMENT 
FULLERTON, CALIF. PHONE TROJAN 1-4080 








EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, 
technical, selling, office, skilled, manual, etc. 





Positions Vacant 
Positions Wanted 
Part Time Work 


DISPLAYED 


The advertising rate is $45.00 per inch for all advertising appearing on other 
than a contract basis. Frequency rates quoted on request. 


An Advertising inch is measured %” vertically on a column—3 columns— 


30 inches to a page. 


Subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 


——-RATES——— 


words as a 


insertions 


Not subject to Agency Commission. 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


$2.70 per line, giatinen 3 lines. To figure advance payment count 5 average 
Position Wanted Ads are % of above rate. 

Box Numbers—counts as 1 line 

Discount of 10% if full payment is made in advance for 4 consecutive 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 








COMMERCIAL AVIATION 
SALES ENGINEER 


Immediate opening for man with experience in 
AVIONICS sales. Commercial pilot license desir- 
able, as frequent travel in company aircraft is 
required. Knowledge of business aircraft industry 
helpful. 


Send resume and include salary requirement in 
first letter. Mail te: 


MR. G. H. ESER 


Professional Employment 


Condi” 


" ooo 


Bendix Aviation ‘Corporation 
BALTIMORE 4, MD. 





DISENCHANTED 
ENGINEERS 


If your present employer has failed to 
utilize your full potential, why not permit 
us to explore the parameters for your per- 
sonal qualifications with the many dy- 
namic young companies in aviation, elec- 
tronics, missiles and rockets. We now 
have in excess of 4,000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why wait? Send resume in 
duplicate, indicating geographical pref- 
erences, present salary & salary desired. 


FIDELITY PERSONNEL 


1530 Chestnut Street, Philadelphia 2, Pa. 
Established 1943 














EXCELLENT OPPORTUNITY 


Leading airline seeks man with strong administra- 
tive and leadership qualities, between 30 and 45, 
with ten years airline experience, to direct flight 
passenger service personnel. In-flight and military 
background desirable. Ideal base location 


P-3146, Aviation Week 
Class. Adv. Diy., P. O. Box 12, N. Y. 3¢ 








To EMPLOYERS 
who advertise for MEN: 


When there are many applicants for a single position it frequently 
happens that the only letters acknowledged are those of the most promis- 
ing candidates. Others may not receive any indication that their letters 
have even been received by a prospective employer much less given con- 
sideration. These men often become discouraged, will not respond to 
future advertisements, and sometimes question their bona fide character. 


Every advertisement printed in the Employment Opportunities Section 


is duly authorized. 


It will help to keep our readers interested in this advertising if you 
will acknowledge every application received, even if you merely return 
the letters of unsuccessful applicants with, “Position filled thank you” 


written or stamped on them. 


We suggest this in a spirit of cooperation between employers and 
the men replying to Employment advertisements. 


Expansion . . . product. 
diversification create 
exceptional openings for | 


DESIGNERS and/| 
ANALYTICAL § 
ENGINEERS 


in New England 


DESIGNERS (Mechanical- 
Electromechanical - Hydrome- 
chanical): Must have ME, 
EE or AE degree plus experi- 
ence in design of high pressure 
rotating equipment for aircraft 
engine control and _ environ- 
mental systems. Investigate, 
plan realistic design programs, 
ANALYTICAL ENGINEERS: 
BS in Mechanical Engineering 
or AE degree plus experience 
in 1 or more: 1) small turbo- 
machinery 2) lightweight heat 
exchangers, thermodynamic 
cycle analysis 3) air condition- 
ing, air and vapor cycle refrig- 
eration analysis. Both applied 
theoretical and experimental 
analysis from initial design 
through prototype. IBM 704 
and 705 available. 

Locate in beautiful Conmecti- 
cut — work on sophisticated 
projects in the jet aiycraft, 
missile and space vehicle field 
— take advantage of company- 
paid post graduate study — 
geceive generous relocation al- 
lowance. A real growth 
opportunity. 


Reply in confidence fo 
MR. A. J. FEHLBER, 


Technical Employment Supervisor 


HAMILTON STANDARD 
A Division of 
UNITED AIRCRAFT 
CORP. 


25 Bradley Field Rd., 
Windsor Locks, Conn. 


pp oper cee 


— Petes as me nahi -< 








Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 


WANTED 
Aircraft Parts Salesman with knowledge of 
surplus Air Frame and Component Parts. 
Commercial Aircraft Parts Company 
4101 Curtis Avenue, Baltimore 26, Md. 
ELGIN 5-3300 
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ENGINEERS 


New Multi-Million Dollar Engineering 
Research and Manufacturing Facility 


NOMEN 


Now Under Construction in 


NORWALK CONNECTICUT 


Next fall the Norden Division of United Aircraft Corporation will consolidate 
in its new 350,000 sq. ft. Norwalk home the operations it is now carrying on in 
plants and laboratories in White Plains, New York and Stamford and Milford, 
Connecticut. The Ketay Department, however, a prominent leader in the field 
of rotating components, will continue operations at its modern facilities in 
Commack, Long Island. 


An Unmatched Combination of Professional 
and Living Advantages 








The ultra-modern new building on a spacious 80-acre site will contain the most 
up-to-date laboratory equipment. Norden’s expanding programs offer a wide 
choice of assignments in advanced electronics areas. Typical projects include: 
AN/ASB-7 Boms-NaAv SysTtEM « 3-DIMENSIONAL TERRAIN PRESENTATION FOR 
Low-FLYING AIRCRAFT + METEOROLOGICAL RADAR « AUTOMATIC TRACKING TV 
THEODOLITES « INERTIAL NAVIGATION SYSTEMS + SPACE INSTRUMENTATION SYSTEMS. 


On the personal side are such advantages as living in picturesque New England, 
where both traditional and modern homes are available, though only 41 miles 
from New York City. And Norwalk may be said to have “more than its share” 
of cultural activities, boasting the largest community art center in the East and 
its own symphony orchestra. Outdoor recreation also abounds, with golf courses, 
beaches on Long Island Sound and excellent boat basins. 


Openings now at all levels in two locations — 





White Plains, New York and Stamford, Connecticut 





Inertial Guidance Systems 
Navigational Systems 

& Components 
Microwave Equipment 
Aircraft Instrumentation 
Anti-Submarine Warfare 


Fire Control Systems 

Radar Systems 
Communications Equipment 
Infrared Equipment 

Data Processing Equipment 
Television Systems 


Send resume to: 
2 © Technical Employment Manager 


> NORDEN LABORATORIES © 





NORDEN DIVISION OF UNITED AIRCRAFT CORPORATION 


121 Westmoreland Avenue—White Plains, New York 








METALLURGIST 


Caterpillar Tractor Co., 
World’s Leading 
Manufacturer of 

Diesel Engines 
Tractors—Motor Graders 
Earthmoving 
Equipment 
—Offers— 


Exceptional opportunity for experienced 
Metallurgist to assume responsibility of 
programs related to application and 
development of high temperature ma- 
terials for gas turbine engines. 


Production metallurgical or quality con- 
trol experience desirable. 


Salary commensurate with qualifica- 
tions. 


Send Resume To: 

John C. Myers—AW-129 
Technical and Professional Employment 
CATERPILLAR 
TRACTOR CO. 


Peoria, Illinois 








SOPHISTICATED 
ENGINEERS 
A NEW STATE OF THE ART 


We have succeeded in the develoment of 
an entirely new concept for the SUCCESS- 
FULL placement of qualified engineers and 
scientists. We now have in excess of 4, 
openings in the $8,000.00 to $60,000 bracket. 
Never a charge to applicant. For confidential 
consideration submit resume in duplicate 
indicating geographical preference and salary 
requirements. 


RICHARD L. BERRY ASSOCIATES 
1018 Commercial Trust Bidg., Philadelphia 2 Pa. 
Locust 3-6654 








SERVICE MANAGER 


One of the largest aircraft distributors 
requires an experienced service man- 
ager. Prefer man with experience in 
light, medium and heavy aircraft who 
is capable of assuming responsibility of 
maintenance and electronics shop. 


P-3207, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 














IN ALL INTERESTS OF AVIATION 
If You‘re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 
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/perations 
Research 


“ey 


s Scientists: 


Need time to develop 
your ideas? 


Most scientists engaged in operations research 
work seem to feel that they cannot do their most 
productive work when they are constantly 
fighting unrealistic deadlines. 

The operations research programs at System 
Development Corporation are carefully planned 
to provide ample time for the development of 
new ideas that apply to the development of large- 
scale, computer-based information-processing 
systems 


The following are just a few examples of the 
area which Operations Research Scientists 
work at SDC: (1) simulation and operations 
gaming techniques in problems of control 
systems; (2) mathematical logic applied to 
universal computer languages; (3) medical data 
processing; (4) stochastic modeling of man- 
machine interactions; (5) logistics; (6) test 
design for operational computer programs. 
Operations Research positions are now open for 
scientists at several levels of experience. Please 
send ir inquiry to Mr. E. A. Shaw, SDC, 
2404 Colorado Avenue, Santa Monica, Calif. 


Application of Computer Simulation to 
Pro tion System Design,” a paper by Allen 
J. Rowe, is available upon request. Send request 
to Dr. Rowe at SDC. 


SYSTEM DEVELOPMENT 
CORPORATION 
Monica, California « Lodi, New Jersey 
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ENGINEERS 


Join Sanders Associates 
and combine 


PLEASANT COUNTRY LIVING 


with a TOP FLIGHT 
ENGINEERING CAREER 


At Sanders Associates—located in the friendly New England community 
of Nashua, N. H.— you will find a variety of engineering programs that 
probe deeply into advanced areas of electronic and electromechanical 
systems and components for industry and defense. 


Here in the fresh clean world of the country, away from the soot and 
strain of heavily populated areas, you will discover that Sanders can 
offer you a wide range of opportunities —at fully competitive salaries, 


You will enjoy diversified assignments on such technically advanced 
projects as the terminal guidance, or seeker system for the Eagle Missile, 
working with the engineers who originated such products as Panar® 
radar, Dare target-seeker system, Flexprint® flexible printed circuits, 
Tri-Plate® microwave products and other Sanders “firsts.” 


The cost of living is low in Nashua; schools are excellent and attractive 
homes are available. Downtown Boston is less than an hour away, as 
are the recreations of mountains, oceans, lakes, 


Openings available for: 


SYSTEMS ENGINEERS 


ECM, ASW, Missile, Telemetry, Microwave, 
Data Reduction and Communications. 


CIRCUITS ENGINEERS 


RF, Video, Audio, Data Processing, Transmit- 
ters, Receivers, Test Equipment, Power Sup- 
plies. Both transistor and vacuum tube experi- 
ence. 


ANALYTICAL ENGINEERS 
Data Systems, Weapons and Countermeasures. 


INSTRUMENTATION ENGINEERS 


Gyro Development—Gyros, Accelerometers and 
related products. 

7 
Systems Development—Electromechanical and 
electrohydraulic systems. Analytical back- 
ground ‘helpful. 

* 
Servo Development—Develop electrohydraulic 
servo valves and other hydraulic and mechan- 
ical control components. 

es 
Product Engineering—Design evaluation for 
cost reduction and productibility; engineering 
assistance in tooling and production problems. 





To learn more about opportunity for YOU at Sanders, 
send a resume to Lloyd Ware, Staff Engineer, Dept. 907 


. SANOQEAS ASSOCIATES, INC. 





@ registered trademark NASHUA, NEW HAMPSHIRE 








STRESS ANALYST 
ADVANCED ROCKET 


RESEARCH and DEVELOPMENT 


HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 
CUMBERLAND, MARYLAND 


Applicants should have graduate degree or 
equivalent experience in fields of (1) Pressure 
Vessel Analysis, (2) Composite Structure 
Analysis and (3) Plastic-Elastic Behavior of 
Materials. Familiycity with Shock and Vibra- 
tion Analysis hel,,ful but not a requirement. 


The work is varied and challenging for 
persons having ine ability to generate and 
direct testing programs and will lead to 
increased supervisory responsibilities. 

Submit resume with full particulars to: 

MR, W. D. LINKENHOKER 
HERCULES POWDER COMPANY 

ALLEGANY BALLISTICS LABORATORY 

BOX 210 CUMBERLAND, MARYLAND 














ADDRESS BOX \0O. REPLIES TO: Bor No. 
Classified Adv. ; iv. of this publication. 
Send to office nearest you. 
NEW YOR} 36: P. O. BOX 12 
CHICAG:, 11: 520 N. Michigan Are. 
SAN PyANCISCO 4: 68 Post St. 





SELLING OpPORTUNITY AVAILABLE 
Eastern Pneumatic and Cryogenic Compo- 
nents Firm desires representation in follow- 
ing areas; Seattle, Wichita, Fort Worth, 
Kansas City, South Eastern United States. 


POSITIONS WANTED 


Pilot—desires ,zirline co-pilot position. Com- 
mercial, Instrument, SMEL, 1100 hours, 800 
multi-engine, (‘ubs to Lodesters. Single, Age 
22 yrs. Foreigy, or Domestic. PW-3135, Avia- 
tion Week. 


Single Multi-k sg. Commercial 1000 hrs. 6 
yrs selling ex),, Age 34, PW-3183, Aviation 
Week. 

Engineer, 12 y~.ars experience selling to gov’t, 
can represent you at Florida missile bases. 
PW-3210, Aviation Week. 


Engineering Yest Pilot—Desire position in 
éngineering sales or similar type position 
utilizing administrative background. Three 
years testing experience on first line projects. 
Experienced in high level handling of ideas, 
carrying responsibility, and getting things 
done. 3% years engineering. Age 33. Resume 
upon request, PW-3213, Aviation Week. 


eb 


FLIGHT INSTRUCTION 


Helicopter Flight Instruction. Private-Com- 
mercial-Flight Instructor-Mountain Curricu- 
lum. GI and Cal-Vet approved through 
Siskiyo Airways. Call or write Aetna Heli- 
copters, Etna, California. 





What is your problem? 


Competent men for your staff? . . . employment? 
. OF at» you looking for—or offering—a busi- 
ness opporunity of special interest to readers of 
this publi,ation? You can get their attention— 
at small .ost—through an advertisement in the 
Employme,t Section of AVIATION WEEK, 
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NEED 
ENGINEERS? 


An employment advertisement 
in the EMPLOYMENT OPPOR- 
TUNITIES SECTION will help 
you find the engineers you 
need. It’s an inexpensive, time- 
saving method of contacting 
competent personnel for every 
engineering job in the Aviation 
industry. The all paid circula- 
tion of AVIATION WEEK offers 
you an opportunity to choose 
the best qualified men avail- 


able. 


For rates and information 
write : 


Classified Advertising 


Division 


AVIATION 
WEEK 


P.O. Box 12 
New York 36, N. Y. 

















SENIOR STAFF 
SPECIALISTS 


Positions are open in Honeywell’s Aeronautical Division 
for three qualified senior engineering specialists. Duties 
are 1) to guide development and design projects in the 
application of advanced techniques to Honeywell de- 
signs; and 2) provide technical assistance in specialty 
areas for selection and execution of new system and new 
product developments. 

For these openings, advanced engineering study and 
relevant military experience will be valuable. These are 
not purely advisory positions. Those men chosen will be 
expected to participate actively in the execution of 
Division Engineering Programs. 


WEAPON DELIVERY AND 
CONTROL SYSTEM COMPUTERS 
Background of computer and system development for 
bombing, fire control, or navigation, Experience with 
analog and digital systems, tie-ins, weapon character- 

istics, and performance determination. 


RADAR AND RELATED SYSTEMS 


Background of airborne system engineering in one or 
more areas such as AMTI, pler, monopulse, ECM, 
CCM, infrared, and communications. Experience should 
include responsibility for establishing system configura- 


tions, technical development, and evaluation. 


ELECTRONIC CIRCUITS 
First-hand knowledge of design t hniques for advanced 
circuits—dc, low frequency, pulse, and r.f.—for con- 
trol, computation, measurement, and communication, 
t to solid state devices 
king major contribution 
uit techniques, 


Must be knowledgeable with 
and circuits and interested i1 
to Division application of m 


To arrange qn interview, writ 
J. R. Rogers, Chief Engineer, 
Preliminary Development Staff, Dept. 155A 


Honeywell 


AERONAUTICAL DIVISION 
2600 Ridgway, Minneapolis 13, Minnesota 

To explore professional opportunities i? r Honeywell operations coast to 

coast, send your application in confidence to H. D. Eckstrom, Honeywell, Dept. 

155A, Minneapolis 8, Minnesota. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS — Electrical, Mechanical, Industrial 


WESTERN ELECTRIC 


Is Augmenting 


Its Professional Staff 


Western Electric has openings for men of superior pro- 
fessional ability. Present areas of activity that afford 
opportunity to utilize your full technological skills are: 


™ NIKE ZEUS ANTI-MISSILE MISSILE SYSTEM ® MISSILE 
GUIDANCE SYSTEMS ® ASSOCIATED GROUND CONTROL 
RADAR SYSTEMS ® FIRE CONTROL RADAR #® UNDERWATER 
DEFENSE SYSTEMS ® DIGITAL COMPUTERS ® WAVEGUIDES 
AND Gyros ® HIGH PRECISION ELECTRONIC COMPONENTS 


AND SOLID STATE DEVICES 


You are invited to discuss with us how your previous 
training and experience can fit you for an important 
career position in one of these engineering areas: 

@ Development @ Tool Design 

® Project Product Design 

@ Test Planning Standards 

®@ Test Set Design Technical Publications 
® Pilot Line Manufacture Field Engineering 


Also Openings For: 


@ Technical Writers 
® Engineering Associates 


Positions are available at these Western Electric Locations: 
Winston-Salem, Greensboro and Burlington, North Carolina 
Laureldale, Pennsylvania and Whippany, New Jersey 


For a personal interview in your area or at one of the 
above locations, address your resume to: Mr.T. R. Lannon 
Engineering Employment Manager, Dept. 924A. 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Lexington Road, Winston-Salem, North Carolina 











EMPLOYMENT 
PROBLEM? 


When you are in need of 
specialized men for spe- 
cialized jobs, contact them 
through an employment 
ad in a McGraw-Hill Pub- 
lication. 


Management, Engineering, Production, 
Maintenance, Selling . . . these represent 
broadly the principal functions in business 
and industry. And it is principally to the 
men and executives who fill key jobs in 
these important divisions that McGraw- 
Hill publications are directed. 


McGraw-Hill Domestic 
Publications 


AMERICAN MACHINIST 

AVIATION WEEK 

BUSINESS WEEK 

CHEMICAL ENGINEERING 

CHEMICAL WEEK 

COAL AGE 

CONTROL ENGINEERING 

CONSTRUCTION METHODS AND 
EQUIPMENT 

ELECTRICAL CONSTRUCTION AND 
MAINTENANCE 

ELECTRICAL MERCHANDISING 

ELECTRICAL WHOLESALING 

ELECTRICAL WORLD 

ELECTRONICS 

ENGINEERING AND MINING 
JOURNAL 


ENGINEERING NEWS-RECORD 


FACTORY MANAGEMENT AND 
MAINTENANCE 


FLEET OWNER 

FOOD ENGINEERING 
NATIONAL PETROLEUM NEWS 
NUCLEONICS 

PETROLEUM PROCESSING 
PETROLEUM WEEK 

POWER 

PRODUCT ENGINEERING 
TEXTILE WORLD 


THE MEN YOU NEED ARE 
THE MEN WHO READ THE 


McGRAW-HILL PUBLICATIONS 


330 West 42nd St., 
New York 36, N. Y. 
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SECTION 


PP 


EQUIPMENT 

















WORLDWIDE 
AIRCRAFT LEASING 


Commercial transport aircraft 
available on lease, sale, lease-pur- 
chase basis to airlines, corporations 
or individuals. Sale and lease-backs. 
Participation plans possible with 
responsible operators as we own all 
equipment. 
NATIONAL AERO LEASING CO., INC. 
P. O. Box 48-184 Miami 48, Fla. 
Cable: AIRLAND Tel. NE 5-0734 








FOR SALE 


P& W 
2800 C B 16 


ZERO TIME. 
THIS IS AN ORIGINAL C B ENGINES 
FUZZY FURLONG 
Phone NE 4-1535 


Box 48-65 International 
Airport Miami 48, Florida 














Sale 
Overhoul 


ENGINE 
WORKS 


LAMBERT FLO 
ST. Lours 











HILLER HELICOPTER 


Modernized UH12B with complete agri- 
cultural spray equipment. Attractively 
priced. Low time. 


EAST COAST AVIATION CORPORATION 
Rawk gt 73, M " +t 











Openings for 


DESIGN EN 


for 


GAS TU 


ENGINES 


in Solar’s rapid 
gas turbine 


in sunny San Diego 


Solar has immediate openings for 
Preliminary Design and Product 
Design Engineers in its fast- 
moving gas turbine programs. 
Several new contracts have been 
received for industrial, non- 
military applications, as well as 
certain new military turbine 
development jobs. This growing 
diversification has created expand- 
ing challenges and opportunities 
Solar is a world leader in small 
gas turbines, having pioneered in 
their design and development 
since 1945. The company has built 
and sold more than 2500 gas tur- 
bines. Join in this exciting work 
now for a brilliant future. 


QUALIFICATIONS 


B.S. in Engineering preferred, 
plus at least three years experience 
in gas turbine design. U.S. citi- 
zenship not required for some of 
the positions open. 


SOLA 


AMRCRAFT COM 


LIVE BETTER, TOO! In addition to 


great« 
achie ve 
to live 
famous 
around 
recreat 
excell 


life mo 
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GINEERS 
RBINE 


ly expanding 
programs 


SOLAR SPECIFICS 


Solar is a medium-sized company 
2500 people) that has been in 
mechanical and aeronautical 
gineering fields since 1927. It 
big enough to offer the most 
inced personnel policies, yet 
ill enough so you don’t get lost 
the crowd. Salary and perform- 
reviewed: semi-annually. 
beral relocation allowances. The 
cial professional status of 
gineers is appreciated and 
nized. A new 60,000 sq. ft. 
gineering building, necessitated 
expanding research and devel- 
ient, will be completed soon 
the edge of San Diego Bay. 





SEND RESUME 


Please send resume of your quali- 
fications to Louis Klein, Dept. 
E-447, Solar Aircraft Company, 
2200 Pacific Highway, San Diego 
12, California. 


R 


PANY 





r opportunities for personal 
vent, Solar offers you the chance 
better in sunny San Diego. This 
resort area has the finest year- 
limate in America. Cultural, 
nal and educational facilities are 


re at Solar in San Diego. 
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BARGAINS! seLow WHOLESALE! ~ 





FROM 
THE HANGAR OF 
FREDERICK B. AYER & ASSOCIATES, INC. 


questionably the thorough. 


Superb Executive DC-3 
bred of the workhorses. 


Previously owned by air- 
croft manufacturer—in Beechcraft C18S 

better than excellent con- Excellent value—easy 
dition—has radar, wheel terms. 
well doors, long range Militory Surplus 
tanks, Minor cowls, in ad- SNJ-7 PBY-SA 
Sensational prices—fly- 
able with ferry permit. 


Executive Ventura 
Gorgeous new Horton & 
Horton interior — unequal- 
led anywhere. 
Grumman Widgeon 
G-44A model—Ranger 
engines or Custom McKin- 
non—Hickman Conversion. dition to many other fea- 
2 Grumman Gooses tures. This plane is un- 
One zero time throughout 
—like new with new plane 
warranty. o . 
Our extensive Convair program enables you 
to buy these excellent aircraft substantially 
below our cost. For immediate details on the 
purchase, lease or financing of any of 


these fine planes, call: 


Mr. Anthony Ming 
FREDERICK 8B. AYER & ASSOCIATES, INC. 
250 Park Avenue, New York 17, N. Y. 
MUrray Hill 7-1800 


in 


WORLD WIDE AIRCRAFT DEALER 








EXECUTIVE ¢ 
DC-3 
DE LUXE 


Radar, Collins I.F.S. Super-92 engines. D.M.E. Gear doors. Airstair door 
Executive interior Newly painted, immaculate. Price: $149,500.00 Other 


DC-3's, 404’s, Convairs and Lodestar available 


CALIFORNIA AIRMOTIVE SALES CORP. 


7139 Vineland Ave., No. Hollywood, Calif. TRiangle 7-1564. N. Y. Branch: 600 Fifth Ave., 
New York, N. Y. JUdson 6-4552. Airport: Hangar 2, Lockheed Air Terminal, Burbank, Calif 


FOR SALE 


1952 Beechcraft D-18S, 


Serial No. A-847. Excellent Condition 


Low time engines, Hydramatic Propellers, 80 
gal. nose tank, windshield wipers, fire detectors 
in engine nacelles, and radio compartment. ARC 
210 transceiver. Collins 1713, T-21 transmitter, 
Dual ARC Omni, CD-1i Course Director with slaved 
gyro, ARC 21A ADF, LF receiver, MB-3 Marker 
Beacon receiver, Wilcox 20 channel glide slope 
receiver, isolation Amplifier, Air Stair Door, 5 
seat interior with rear bulkhead removed, Fiber- 
ee. me wheel doors. Assorted Spare Parts 
included. 


Price $42,000.00—Contact R. F. Hinds 
THE €HEMSTRAND CORPORATION 
Decatur, Alabama Elgin 3-7554 

















FOR SALE 
C-46 AIRCRAFT 


A or F and T Category 


WANTED 
One Sea-Bee Aircraft 


in very good condition, if pos- 
sible major overhauled, with 
low total time. Please state 


Passenger or Cargo 


Immediate Delivery 
total time for airframe and 
INTERNATIONAL AIRCRAFT 


LOCKHEED AIR TERMINAL, BURBANK, CALIF. 
CALL TRIANGLE 9-5378—CABLE INTERAIR 


engine and give spare parts 
inventory. Answer to Oster- 
mans Aero AB, Stockholm 7, 


TRADES ACCEPTED Sweden. 


BROKERS WELCOME 














SEARCHLIGHT 
Equipment 
Locating Service 


No Cost or Obligation 


This service is aimed at 
helping you, the reader of 
“SEARCHLIGHT”, to lo- 
cate Surplus new and used 
aviation equipment and 
components not currently 
advertised. (This service is 
for USER-BUYERS only). 


How to use: Check the deal- 
er ads to see if what you 
want is not currently ad- 
vertised. If not, send us the 
specifications of the equip- 
ment wanted on the coupon 
below, or on your own com- 
pany letterhead to: , 


Searchlight Equipment 
Locating Service 


c/o AVIATION WEEK 
P. O. Box 12, N. Y. 36, N. Y. 


Your requirements will be 
brought promptly to the at- 
tention of the equipment 
dealers advertising in this 
section. You will receive re- 
plies directly from them. 


See SB eS SB SB Be eB BB eee ee eee eee 
Searchlight Equipment Locating Service 


c/o AVIATION WEEK 

P. O. Box 12, N. Y. 36, N. Y. 

Please help us locate the following equip- 
ment components, 
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LETTERS 





7 J . . 
Linguistic Incongruity 

In reply to Mr. Fulford’s letter “Word 
Choice,” in the Oct. 26 issue, p. 154: I 
believe if he looked up Civil Air Regulation 
60-60 it would satisfy his questioning your 
choice of words. 

As a definition CAR 60-60 states: “Acro- 
batic Flight Maneuvers intentionally _per- 
formed by an aircraft involving an abrupt 
change in its altitude, an abnormal attitude, 
or an abnormal acceleration.” 

Very few pilots I know use the term aero 
batics in their discussions on flying. It seems 
to me the interchange of words here is just 
another example of the incongruities of the 

Agreed? 

Ist/Lr. James H. Brasiey 
USAF 
Wethersfield, 


English language 


England 


Defense Dollars 


“Washington, Nov. 6—The Navy is 
scrapping 14 SeaMaster jet seaplanes built 
by the Martin Co. under a $441,000,000 
contract terminated last August. 

“A Navy spokesman said usable parts and 
instruments will be removed before the 
hulks are. scrapped. 

“The program was scrapped in August in 
an effort to save $72 million in proposed 
expenditures for the planes and support 
equipment.” 

The above news release appeared in the 
Oakland Tribune, Nov. 5, 1959. Most 
people who are not concerned with the 
defense of this country probably took it for 
granted or ignored it. But let us look at 
the sordid record of the Navy Department 
in matters of procurement. Certainly the 
taxpayer under the compulsion of law to 
pay for these enormous expenditures is en 
titled to something more in the way of 
defense of his homeland. Let us look at the 
record during the past several years: 

(1) The Navy jet engine plant at Rom- 
ulus, Mich., project. Abont $50 million 

(2) The McDonnell F3H-1 fiasco. Mil 
lions, wasted, running into the hundreds, 
for planes that had to be scrapped due to 
improper procurement policies ‘by Navy 
procurement officials. Lives lost. 

(3) The Convair R3Y Flying Boats that 
had to be mothballed due to the insistence 
of the Navy that contrarotating propeller 
powerplants be used. These planes are idle 
after two were wrecked. This project: $220 
million 

(4) The SeaMaster program scrapped in 
its entirety because the Navy insisted on 
invading the orbit of operations performed 
by the Strategic Air Command. Four hun- 
dred forty-one million dollars wasted and 
lives lost. Why a 600 mph. seaplane was 
facetiously labeled as a “‘minelayer’” is more 
than credulous 

Now what does this add up to? For one 
thing it shows the procurement policy, 
apparently with the blessing of the Con- 
gress, is little thought of, regardless of the 
enormous waste to the taxpayer who is not 
getting the most out of the defense dollar. 
Yet the Administration has done nothing to 


184 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


correct this ‘situation nor has it criticized 
naval procurement policies for the way they 
are now being conducted. 

But this does something much more 
harmful than the mere wasting of dollars 
which the poor overburdened taxpayer must 
supply. It shows our potential enemy, Red 
Russia, that the top technical direction is 
confused and that interservice rivalry can 
not be controlled by the top administration 
of our Defense Department. It also shows 
that, if a military showdown ever arrives, 
we are infected with confusion and waste. 
This Administration has done nothing to 
correct these disastrous policies. Waste is 
a luxury we cannot afford. 

In round figures, the record reveals that 
approximately $1 billion were wasted, that 
many lives were lost in accidents, that we 
are not getting the most out of the avail- 
able defense dollar, and that technical di- 
rection is inadequate to meet the demands 
of the day to defend this country. We think 
it is time for a change! 

Wius L. Nye 
Hayward, Calif. 


Pilot’s Pay Cut 


Reference the Delta Air Lines pilot dis- 
pute over seniority (AW Nov. 2, p. 41), 
my eyes are filled with tears for that poor 
Delta pilot who, because of the seniority 
dispute, was forced to take a DC-7 schedule 
at near-starvation wage of only $22,140 a 
year instead of being able to board the 
DC-8 gravy train at $28,692. 

If I only knew this poor pilot’s name, 
I'd help raise a collection to feed his family 
(or pay for his new swimming pool). When 
are the airline pilots going to grow up and 
stop behaving like pigs at the trough? 

AIRLINE PASSENGER 
4201 Massachusetts Ave., N. W. 
Washington, D. C. 


Space Apathy 

Being a college student does not qualify 
me as an expert in astronautics or politics 
and I try not to make it a habit to display 
my ignorance in these subjects. But it does 
not take an expert to observe the inert form 


of complacency which still prevails in 
‘America in reference to Soviet space achieve 
ments. 

I believe that this complacency stems 
from (1) a general disinterest of the Amer- 
ican public other than a light curiosity in 
space achievement; (2) a false belief that 
U. S. achievements in space—the Explorers, 
Pioneers, and Discoverers—are at least equal 
in magnitude to the Russian Mechtas, 
Luniks, and Sputniks; (3) a tendency to 


belittle the magnitude of Soviet achievement 
with such statements as put forth by Mr. 
Claflin in his letter (AW Nov. 2, p. 134), 
“Should Russia get that much credit for 
missing the original target, the moon?” or, 
“Anyone can Cluster engines, and with 
enough tries they will all bang off together.” 

This type of feeling extends all the way to 
some of the top level positions of Congress 
and the Administration. It is the real reason 
for all the “*. . . confusion and disagreement 
as to exactly what we are trying to accom- 
plish ”; not the negative potential of 
space flight as Mr. Claflin believes. 

There must be some way to prod Congress 
and the Administration to formulate specific 
programs for such projects as a manned space 
station utilizing available or soon to be avail- 
able hardware and boosters, and to back up 
such programs with adequate funding. 

If we cannot find a way to overcome our 
inertia, the Russians will when they place 
the first man in space. I would certainly 
prefer the products of the “fear and other 
ugly emotions” that AW is trying to stir up 
to this. 

James E. Hucnincson 
Melbourne, Fla. 


Invisible Hazard 


The Safety article in your Nov. 9 issue 
p. 133), in which it is shown that vortices 
trailing heavy aircraft for long distances 
can cause major structural failure of other 
aircraft, is most disturbing. 

This highly dangerous, invisible hazard ap- 
pears to have been isolated to airflow effects 
at wing tips. If so, why shouldn’t this be the 
subject of research with the objective of 
removing or significantly reducing this hazard 
for the flying public? 

It would seem possibl,, that wing tip de- 
sign could be modified «1 keep this effect 
within reasonable bounds ja much the same 
way as efforts to reduce ‘jircraft noise are 
being made. This sound; like a job for 
NASA or the AOPA Fouadation, or both. 

J.“Kexnetu Lewis 


Cillege Park, Md. 


Same Name 


In the Oct. 12 issue of AviArion WEEK, 
on p. 57, there is mention of a British 
missile called ‘‘Seacat.” 

We have read of it direct from British 
publications before, but didn’t bother since 
it was over there. 

Now that the name “Seacat” is published 
in the US.A., in your AW, we must 
mention that it is a registered trademark of 
ours. 

On the other hand, what earthly con- 
nection can there be between a missile and 
a Seacat? 

We have derived it from sea-going cata- 
maran, a type of boat. We also note that the 
land version of their missile is to be called 
Tigercat. This is the trademark of an East 
Coast boatbuilder, applied - to a cata- 
maran, Can’t those British be original? 

Dick SzAKAcs 
Hydrocraft 
San Diego, Calif. 
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New LFE precision GCA provides 


instant control of Jet traffic 
¥y. 





SURVEILLANCE 


HEIGHT FINDING 








Latest in the LFE series of Ground Control Ap- 
proach Systems is the new ECR (Extended Coverage 
Radar) ...a compact, high power, high precision 
system capable of controlling Jet traffic quickly anc 
accurately on any one of four runways. 
pen gpec tem yore Par Regine bre Four modes of control are displayed on a single 
ey tet py A ppncgy Ho ge Mera indicator .. . Airport Surveillance (ASR) from 1 to 
10 miles... Precision Approach (PAR) from 1 to 40 
miles ... and Slant Flight Control (SFC) from 0 to 
50,000 feet. Jet climb-out can also be controlled in the SFC mode. Elevation scan is 
1° to +30° in all modes. Azimuth scan is 45° in PAR and SFC mod: 


The system provides a large volume of instantly accessible coverag¢ } dimen- 
sions. Significant benefits include: reduction of contact time required from controller 
to aircraft .. . allowance for adequate warning time in the event of confusion in 
aircraft course ... elimination of interference caused by terrain and ipitation 
characteristics. 

Specific features include: electronically computed pre-determined cursors to 
indicate elevation and azimuth appreach to touchdown . . . also establish center, 

floor or ceiling of any slant flight corridor. Remote bear- 
ing readout provides quick, positive dial indication of 


center of SFC zone for complete coverage of departure JET CLIMB-OUT 


by high performance jets. 


The foregoing briefly describes this highly versatile 


system’s many advanced features. It serves to exemplify LFE capabilities 
for meeting new problems with new concepts .. . from proposal-to-proto- 


type-to production, 


Leadership /rom Experience 
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LABORATORY FOR ELECTRONICS, INC. 1079 COMMONWEALTH AVENUE * BOSTON 
ENGINEERS: LFE is growing fast due to the many creative contributions of the 
engineering staff. Several, out-standing employment opportunities now exist in 
Radar and Surveillance, Navigation and Data Processing, and in Microwave 
Instrumentation. 
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